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iae, bacillus sublilis, Bacillus aiylol iquefascien, Eschericia coli) 

ztezmfrzmiR-zn ; m 1 , s-d-t > t h □ 7 h-xcu^i, c <d x & 

HiIa-l f 4-^;^>U7-i?$3-FT5)?^l/tfHffi^J&^It5^S 
0 , » * b < DNAIE 5![J*WIti:BioEa©l ; * g§ *ffl.# K: IB ft 

© 5? * u * \* & n & & 0 & Aj ^ ? ? - , ~ » £ l < « ^ ^. * * — _ ..... 

*#bT^*»»^^^ — T?*0, #*L<ttCO^^^ — tt ( Ufa i£ — # - & 

S^lilBtt ; ■•o-i f 4-^;i/*>ur-***v>ttiPi»*ft3-Ht*fil 
o>i^l/t^.HE^J*&tt-»^§41t5*«^*0, ^©^feli^wj;^^ 

# l; ; o ^ 1 ,^ t li, lilft, KF*l/<tt»it*#»K:-r*J:'5K:»»*n* 

Aspergillus n i ger C *5 It 5 % I © * > gpdA(Aspergills niduIansCD^'J-fe 
)V 7 )V <r t F-3-**:7x — h 5* fc HDyt--tfS€^S*)^D€-^-^J:^ 
->^tJHB5!I*«!BU 7 — 3 — H t*DNA(W^.tfE^J*f 3 £ SB ?U # ^> 

4)<D5 , m%&\zm&?Z>* A. nigerOtrpCit^^cO^ — 5^-^-iB^J^^03t 
fe^03'^i^fC43<(Punt, P.J. *=> , (1991) :J. Biotech. 17,19-34). C <D W$ m %0 
£ E . c o 1 i <D fz & CO ft ft * U v > & cfc 3 « :* U 5? > £ tC A . n i g e r <D tz ft <D M 
£Rv-^-£^t?^^ ^ - fc ^ A "f <£> , A.niger<7)fc#cD3IIRV — #-<£>#JchL 
T « . amdSjt^^. argBS^^ , pyrGMfe^, h y g B it ^ * BalRlfif J5: f 
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0, 't'<X&nfe&{t<Dimnizm^*>nT%ft. :©^7Xa K £ A . n i g e r tC J£ 

□ r7--tf^I^ICfl^iL^5 (Archer D . B . S . (1992) :BiotechnoI. Let t. 
14,357-362) . 

§i t L TAspergillus n i g e r <D to D \Z , ^n^Co D T A ff ft »| * A< ^ 
*fl T & £ , MT<D£v?zm<nj:Mftlzmmtzm&^*mmL>nz>; Aspergillus 
oryzae, Aspergillus sp.,Tricnoderma sp. , Saccharomyces cerevisiae, Kluyv 
eroiyces sp., Hansenula sp., Pichia sp., Bacillus subtilis, B. amy I o 1 i que 
-f-ac i ens , Bacillus sp. , S t rep t o m y c e s s p . , £ E . c o I i „ — -— — - 

£XT<Dt&m&7y^X h*3KJfCtt^*K$nfc^K«MT**The National C 
ollections of Industrial and Marine Bacteria Limited (NCIMB) , 23 St. Ma 
char Drive, Aberdeen, Scotland, United Kingdom, AB2 1RY{C 1994^6^ 203 fC 

* ft h ft : 

7 y 7s ^ H pGLlfftWB. coli (NCIHB 40652)-[##DH5a-pGLl] ; *3 <fc tt 
Zf ^ 7, ^ HpGL2ffWE.coli(NCIMB 40653)-[#^DH5a-pGL2]„ 

SkTO&Wte-J&^X b£iffilZ&^&m'2tirc i m&mm-e$>Z>The Culture Co 
llection of Algae and Pro t ozoa (CCAP) , Dunstaffnage Marine Laboratory PO 
Box 3, Oban, Argyll, Scotland, United Kingdom, PA34 4 A D JC 1994^10^110 

M M (8 %£ G r ac i 1 a r i o p s i s 1 e m a n e i f o r m i s (CCAP 1 3 7 3 / 1 ) -[##GLQ-1 (Qingd 
a o ) ] • 

c <d j: o \z , *?zw<D&m\ztff$iL\,*m m.m m « , % k m n c i m b 4 o 6 5 2 s & « 

* ft N C E M B 40653O*f^-e^>^>y^X^ HlC#ffi"r*GLa-HE«0»SJC<fc 
0 1fc»b»*GLS*;i3J:tf*ft*CCAP 1371/l(0#*7««a«lff$feai>l^6 

tt#L*a*GL»*€:&<&-r3. 

aTOttttft^y^X h*»ca^*B$nfc*K«B"C**Tlie National C 
ollections of Industrial and Marine Bacteria Limited (NCIMB) , 23 St. Ma 
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char Drive, Aberdeen, Scotland, United Kingdom, A B 2 lRYtC 1994*£10£ 3 B 
(C m K L/ It : 

7 5 7 ^ KpMC&^FE.coli(NCIMB 40687)-[##DH5a-pMC] ; 

:/ ^ * ^ H pMVlfiS* E. col i (NCIHB 40688)-[##DH5a-pMVl3; & <k Zf 

7 7 7 $ H pMV2& m E. co 1 i (NC 1MB 4 0 6 8 9 ) - [■# # DH 5 a - p M V 2 ] . 

9^7$ K p M Cte , Morchella cos tata^ 6 I $n ^ / A 7 >f ^ 7 U - ^ ^ 
¥ * 3 .ft & 4 . 1 kb® 7 7 > h t §pBiuescript II KST ^ 5 , C 7 

7 > h « a - 1 , 4 - y ;p * > U 7 - if £ n - Hf^IEfSStt* . 

^ * ^ KpMVlti, Morchella vnlgaris^ 5 8 S tl ^ ; A 7 'f ^ 7 U 

JJi flt $ ft & 2 . 45- kb <7) 7 ^ ^ ^ > N -ft--<5-*H^-S- p B I u e s c r i p t II K S T -5> , C <D 
y 5 9 * > h « a - 1 , 4 - 9 )V t> > U 7 — if ft 3 - F f 5 Ifif 0 5'*«i S 4f f 

y ^ X 5. H M V 2 , Morchella vulgarisj&^^i$nfeyyA7-f^7U-^ 
6 ¥1 $ tlfc 3. I kbC07^^^>h^^WT^pPUC19T^^>, C077^^>h 

Ha-l,4-^Jl/*F> U 7 - if ft n - Ft^lfif^S'^^^^ft^, 

T O f ^ C i5 ^ T , MC IHorche l I a costataft^L, M V M o r c h e I I a vuigari 

s ft s -r . 

f & t /: ct 3 t , Morchella ynlgari s ft * O Gl a - K S 5II li , 2 ^ © ^ 7 7 5 
F fC ^ W £ ft /t <, ^ISft^^fcT^i:, pMVltt454ffi^S2902ffi*TC!>3?irU* 
f FS^tf * ; *l/T, p M V 2 2 8 9 7 fi ^ S ( : tl * 4 tf ) T^CD^^U^^H 
ft « * *T £ . Hl2*5 ±tf 13*-##CT5 3 - K IE ft T 3 tf> K , pMV2 

ft«BW*EcoRI*J;tfBaiHI-etHfl:b* ^:(C@^c07^^^>h^^i[5g^^EcoR 
I* iaBaiHITSft L fepMVlfc»A b # -5 • 

d <D £ O \Z , *«^©i«ftfC»*L^j|Sgffi«tt, * K • N C I M B 4 0 6 8 7 * fc 
» K ft N C I M B 4068843j;tf^f£$jNCIMB 40689co^^T^>^y^X5 F fC # S t S 
G L n — K SB m <D X 9 ck ^ Ktllfl^GLif &^4t§o 

^T^^^f^S^^^^X hft»KffV>*B3ftfc*K«H'-C , *3The Cultur 
e Collection of Algae and Protozoa (CCAP)» Dunstaffnage Marine Laboratory 
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P0 Box 3, Oban, Argyll, Scotland, United Kingdom, PA34 4ADJC 1994^10/5 1 

If M $t ^ Gr ac i 1 ar i ops i s lemanei formis (CCAP 1 3 7 3 / 2 ) — [GLSC-1 (Cal i forni 
a) ] o 

Z <D & O IZ , S bl>*tl8*tt, ^ft^CCAP 1 3 7 3 / 2 <£> *f #L 

■C , ***SI^5*»l/»*GL»**ft«'r*. 
. * ^ i C C"C*JSMlcJ:^XO^i2i^n^o 

£i T O ^ 1 ^ t: ^ ^ t , i#t§^T0i(:fRt§ : 

i 2 11, & b « « « 3fe « * £ T ; -■ 

S 6 f£ , pUl(D ^7X5H10^^t; 

El- 8 fi , E^J#§3<!:lTi$tl§7$/^E^J$il> ffiaift^bfc'*:/? 1 

H 9 * E*fl##l<J:iB#l#*l2<h0>T7-f*>h (alignment) £ ^ T ; 

B 12 , pMV10^7^ 5 HiBSit ; 

H I 4 , Morchella c o s t a t a ^ ^ ft tl y / A DNA(0 GL 3 - F £ M ^ 6 ^ t 5 ' 

B 1514, Morchella vnlgaris^ 5 • 5 n & 4* / AD»A©6L3- H B W ft S tf K: 5 

ISI 1 6 . Morchella costata43^£KMorchella vulgaris^ * O GL3 - F IB £0 ft 



( 18 ) 9-505988 

F 7 7 ^ ^ > hO&I^^t ; 
H2<H4TLC:/U — h£^-r„ 

<£ 0 f£ *ffl fC J4 , IS 1 , Gracilariopsis lemaneiformisCD±g&:fe<£tfTg&T(7} 
II ^ i t Calcoflour W h i t e & & £ ^ T ( 1 0 8 x 3$ J; 2 9 4 x ) . 

12 2 14 , Hf|I£:#T£> Gracilariopsis lemanei formisCT) PAS/Aai 1 inblue Black 

*.-fiJfc.5*.:r o ft ^ -14 ..«-* lc <fc 0 K.-V.^Dt tK -ft m & *-« t5. 

a 3 KMiartta>j«DK (w) in t * * -r « — ^o»^i©i«i* ( r ) co 

K JBI *c @ it ( * Bi ) . 
(DCalcoflour White^^ < T *l > tC^O^^n^MIlC, 6S>££n3ci;5T£>^ 

<r £ £ ^ f (46x^ c fctKio8x) ; 

leaaneiforaisft ©laiCfltfl S tlfc C t S^t (294X) . 

m 6 , ^^X^HpGL10^I^^^-r B cnttia^SftbfcGracilariopsis 
lenaneiforDiis^S^iLfey; A.7-f 7 ^ U - ^ 6 • i 1/ 3. 8kbO 7 
>h£^^-T£pBluescript II O 7 7 ^ ^ > o -1,4-^ ;P * > 

121 7 > y 7 X ^ H pGL2(D ^ i ^ t o u n i i C !l i I Gracilariopsis 
leraaneiformis^ 6 M L /t y y A 7 -f ^ ^ U - ^ f> f i L 3. 6kb© 7 5 
>h^r^^"*r^pBluescript II S K & £ o C 0 7 7 ^ ^ > Ml a - 1 , 4- ^ ^ * > 
U 7 - * * 3 - Kt5lfif«4tt5. 

B 9 14 . 1EJU#^1 (GL1) <h SB *J # *f 2 ( G L 2 ) £07^<*>h£:^-fo GL 
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ia-lfiffi^K'Jy^X (structure-geaetic matrix) m V> ft (Open gap 
c o s T>0 ; Unit gap cost:2) 0 9*-?, t^fcr^oai^'H--C»4Ct*S 
T IE # Wt rv I t & 9 ; t^^ro(oaS^I{KTfe§^<i:$:^tSf[i r . j ~e 
& 5 . r m U rife £ j il>fetl*7S yittA,S,T; D,E; N,Q; R,K; I , L , M , V ; F 
, Y , W T <5 o £ # - 8 4 5 7 5 / I ( f & t> £ 7 7 . 6 7 X ) ff^ft L ; ■ fil .6 0 
T 5 / & (5.51%) # £ "T £ . G L lie iff A b ^ ^ y 7 CD ft 3 ^ & D , ; G L 2 If 
A I it ^ t yV-O ft 2 "C & * . 

HlOtt, H 81 O ^ (' w ) (f) ©■««t*X-T»*. II ai M as 



14 fC i3 ^ T , m m M ft fc* 4-7 2 6-"C~* 0 , D N A E & "J* « : t 3 3 6 A 



0 70 C ; 105 



1G ; 1269T-?&£o A T G H £i 3 F > ^ t ^ t ^ t . > h U > \Z \Z T Wi & ft ? . 
m It n H T "T . 

® 1 5 fC ^ ^ T , *§i£^ftte4670T&t>, DNAEai»fifc4fctt: 1253A ; 1072C ; 1 
080G ; 1 2 6 5 T & <5 „ A T G HE #J 3 K > * * * T ».-"T . <>hP>tttTI&#t 
o » it n F>^^T^to 

■ i6c*^ t , - © m ^ e» n @e *j tt . m c.O® a £ ft i o 6 6 ) ^ jb m v c e s a 

t 1 0 7 0 )^ f»# f>nfei^J^fe *)llfclk*7 hU (comparison matri 



x ) 13 > Hil-l^W^ h 'J 7 (structore-genetic matrix)"? (Open gap 

cost: 10; Unit gap cost: 2 ) . 0 + , 

T & 3 ♦ r^f^j ■C»*t^ton*7-5y»tt:A.S.T;D f E;».Q:R.K;I f L.ll,V:F,. 
Y,W-C^>^>o ^ * "C . : BI- : 9 2 0 ( 8 6. 3 O'S ) ; H (H : 5i(4.78X)T&3„ M C !C *f A 
Snfc*t y ^CD*tt 1 7*0 , M¥l:#A$nfc* t y ^©fttt 1 t * 5 . 

ftHOlJI'JXMliliTiBJIf^Stt, Morchella c o s t a t a 6 f# £ tl G 
LOT^yiEJilt^^) ;S5^J#^6«, Morchella vulgaris^ f> i 5 n^GLC 
7^/lEiE?iJ~r&£;@E^J#*i-7te, Morchella costataft>5ft5nfcGL0?£ 
U * F E *J T & -5 : E #1 # 8 * Morchella vulgaris^ 5 # S nfcGLO ^ ^ 
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BE # ^ 5 fc * l> T li«9S» B I06ST * 5 . Gim m &>T <D T 

46 Ala L3 Cys 25 His 18 Met 73 Thr 

50Arg 37 Gin 54 11c 43 Phe 23 Trp 
56Asn 55Gtu 70 Leu 56 Pro 71 Tyr 

75 Asp 89 Gly 71 Lys 63 Sea- 78 Val 



s / m m. s£ * 



E 5IJ # ^ 6 IC *3 V» T 
St -5 : 

51 Ala 
50 Arg 
62 Asn 
74 Asp 



3 §C (£ 1 0 7 0 "C & -5 . Clg*l±fiT«)7 5 ; 



13 Cys 
40 Gin 
58 Glu 
87 Gly 



22 His 
57 lie 
74 Leu 
61 Lys 



17 Met 
45 Phe 
62 Pro 
55 Ser 



71 Thr 
24 Trp 
69Tyr 
78 Val 



% ft 

1 pj m 14 » * * : 

l.l.ffilSSSSsGracilariopsis lemanei lonis^ * fi L ifc U T — -t£ © £ £ £ <fc 

ytgt cjfcStpHfflKS 

= ^>CDiS«». -rftto^HOAciJcktfNaOAc. ftStfCi'Ii'ithUfA ( * 
I>®S5«)ICiSlT) . 3?t tSS! L fc. KS&bfcpH©SEBte. p H 3 <=> p H 5 . 2 
T * o fc . :© y 3.tt4.!tfflSOpflIITl>:©gttS*Lfc. p H 



ft >J> b . I * L r O B I II , C ffl pat H pH 3 i; It US L t * ft 0 $ « t S 0 , pH 
5 . 2 T f# £ nfcAFWiRSttpH3.8-e#-6 tl fc AFC iR fi O ?5J T S o . H 0 A c i5 «t Xf N 
aOAcliaj&fC&^T©*^:? 0 >bV><.j^AP©iK*a»il5!&»t>fc. 

i ! 5 « M) © k * S: S S ft -3 t K S l: <); 5 fc © f tt ft . 
1.2. 'J 7-1f©?Stt:fc=ktf££ttfcK:f£-rfi&©iee. 

■r©*^(i«SpH»ia-ctfofc. 25 t c-ettAFro^^tt'>ft<tfc9 b ra s -e I 

«§l W "C & o fc . C © C i li , 9 BKrtTliU7-f©ffitt*J:0!3ESlffla**' 
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30t: 50 
37 t: 2 . 5 0 
4CC 1 0 & T 
sot: 1 B &s T 

$ fc a> o .- ^ o u <h ii pj ^ t @ .* ^^<fctf@t{k?^i©M^ic:o T IE ^ 

* X "h U > © « £ , »*3^30»tiBA*fc, AF<0iRSttW*l/fc(3O-X,4OX:fc«fc 

5 0 X * it 5* U fc ) o 
1.4. U 7-'Z<Dig&4t&&X*^i£&4t 

-5 k * tt * < & ^«* + T?ilifTb»fc. E*«^S^EDTA£20inM£^SSlnJl,T 
, S*S^*fCNaCI*0.85«(0.14 5. M)©««t?*WT*i:. AFCDifcfi^lfgi;-? 

» Jtau • * . 

1. 5. 1 M # 1 tt 

*] m it t > ? > , 7* > 7 > <d m m & & < & % m & * »ai-r*tc^*iTHny 

M . c o s t a t a b M M V l , 4 - # )V ft > U 7 - if © , S ^ S t U ^ "9" y * U K tc 
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*r ~T Z> ¥r & i£ £ ifc b Tz o t U ^ t 7 * U H H , ~7 ;U h - X ( G 2 K T ^ h h U * 

— X ( G 3 ) . h f h 7 t-X (G4) 4 f> ^ > ^ - 7 (G5), 7 ^ h * If * 

— * < G 6 K h'sy^t-X (GT)T»o t. :n60t'J 'J F 
f4*JC8iig/iiil<0«l«r**Ufc. : © » 3^ 7 y t , 150Ai 10DG2/G3/G4/G5/G 
6 / G 7 tf> ^ It * I 2 0 jti I (0 0 . I M MES pH6.3:fc£tf30MlO:f#g2Lfcg£i?t£^^Lfeo 

it £ -fr * 900^1<Dit*X*/-;U£jtaATtt«Sii:fc. 4t:-C20,OO0XgT5»M 
» 4> ft « L « . ±»tlrl/^Iy ^> FJP7f ^^^^L^co 
W«*t»S*fctt»*I0O0tfl©H,OJC*»b, 25/i-l©tt»*Dionex HPLCfcn 

— K T § itf IC 0 . 2 2 # o Mi I lip or e y j )V & — "C & iS b . 
1.7. HP LC 

ft flt a ^ 

» «r • GPM-2#>:/SscktfPEDttaj|g (/^^XtftftU^-l 5 <pn I se-nperoi 
etric detection mode)T<£JEb£:) ^ 5 ^ 5 Dionex 4500i^n^h^^^^ — 
y X f A T It o fc o 

B-f*>S»*7A ttDionexOCarboPac PA- 1 0 0 ( 4 X 2 5 0idid)^ i tXCarboPac PA 

-100#-F#^A(3X25mia)-e£>^£:o 

ig m m ft 2 0 0 m M * & it j- b U ^ A (A), 5 0 0 m M I£ ^ h U ^ A ( B ) £> £ 1 8 M - 

ti & # * 1 : 





0.0 


3.0 


3.1 


26.9 


29.0 


9& A 


10 


10 


50 


50 


10 


% B 


0 


0 


0 


32 


0 


% C 


90 


90 


50 


18 


90 



H m S 2 : 
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0.0 


30 


% A 


10 


10 


% B 


0 


0 


% C 


90 


90 



mm & : 

V )V zi — x . t )]/ b — * , t ^ h h y ^ — x , v;uh^h^^- — t ;u h 

> ? * - X . ^itfTJI/h's:/**- — X ( t ^TSigma) 

, & 6 fC 1 , 5 - 7 > t: H D 7 )l 2 b — X £ ^ 2p © i: b T ffl V> ft . f ^ T <D it # #1 
£18 M^"-ACDJ^-f^>7KtC^^b, ft JB Mfc: 0 . 2 2 *t n Millipore^^^^-T? 
IS i I Ac . 
1 . 7. ^ 8 : 

ft ffi \Z £ 0 , M.costati*e*ttLfeff»Se»*B. * IS C 1 , 5-7 > t H P 7 ;i< 
* h— ^»«Ofc*^T;Ph*U^U-y*U F * * ft 1 t I T ffj I I f ^. t ^ o 

T;i,h-x^ssiiTf fflbfei^, i . 5 - r > t h n 7 ;i/ ^ h - x » s <fc ^ 
££<Kri£3tt&:*>oft:d*. H w 7 ;|/ h t U ^ It 7 * U K<G3-G7)£«ej8Lfc» 

c © a * , u 7 — ■tf^»fio#aa*««!i3^&i.5-7 , >t h u 7 >v 2 h - * 

tc *f jsg L T ^ 5 . 
1.8. AF O 7% gg 

M.costata&3feOD a . - 1 , 4 - >f )U # > "J 7 — if , 5 r >7 P >^:^^^^^C01,5-"7 
B*7yt-ftt5 0 0tflO75D^^5 1 > (20ig/nl. 400^1(^0.1 M M 
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ES pH6.3;fcJ;tM00tfl(D*»»Lfc#*£$*Lfc. £tf>fi£«&30'CT>f>*:i 
^ - h L s -f > * a. ^ - ~> a >O30^$fcttl20^»i:i»lTS*Sff±St 

B»*»i60J:5l:3lfc»iLt«»tt»lfc. tt » £ 1 2 5 m I H , 0 fc * AP L , 
(D^^25m 1 £ H P L C # 7 A IC O t fc, 

HPLCOgHi^D 7^ - iMi, Jl.costata**<0a-1,4-^^*>UT — -tf*«, 5* 
>^>OjlD*»*J: «fc 0 K5-7>t F n 7 )V 2 h - X $ 4 iSf 5 C i S i UM: 

-T . <>*a^-->a > 308 »*J:tfl208«l:»l/^l«!)l,5-7>t HD7 

> t h* □ ^ ;u v v — x i: J: o BE If £ n & v> <h & ^ *r . 

f51^WiI)5:fi^i5:t5/Tt: 5 9J.5(*^fy h (quart), C-2), 81. 
5(CH,C-5),77.7(CH,C-3),72.6(CH,,C-l),69.8(CH,C-4),62.0(CH i ,C-6)o MM H 
- H , C-H&cfctfC-H 2D«HX^^ HiUcS^Vifc. 

1.6. - if © y Jl/ 7 t —.-If *3 £ V T a ^---tf<hOl&l^fe/8cE>f£^ 

^ l i: 1 6 n § J; ^l; , R«l^*lc^^7t--t?&*ttst, S ft £ U T 

& m is - *> & iz m m l . 
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) 

^VfV + 51 0 

+ 0 0.37 

+ + 6S.0 3-9 

TSlKM-V + ~ 4 8.0 0 

- + 0 0.3 3 

+ + 71.3 3.7 







m 




J; "5 K 0 . 3 m I CO tR ^ 


CO 2 * A U < >- 3 7 5 U^^^>(Sigm 


a) * 






0. 3ml CO 2S nj 8 


11$^ > ^ > (Merck), 










- if (BM) * ^ 


*T U T H o 




K 






30"C "C 1 B ff 




tt»£AF*5«ktfGlc<0##riC/ll C> 





V 


T 


5 7 ~ if co « 






C co U 7 — if co 


2 




pHrtSPseiidomoiiascO -f V 7 5 






CD 




9 pH (pH3. 0- 


4 . 


5) £ 


s fe £ co -e * f 'J 






* . L ^ L , K « < V 7 




- iz 




ill 


m m co * m 7 




n — 


* £ £ /£ T * Z. 






& £ „ j§fdfico^£I75n 


— X 


« i§ 


m 




T 2t JS 1/ . -?r 


n 




^ U 7 - if 


CO 


g 






- if 


CO 




y 7 5 7 - if 




co ts 


H ff Jfltt , 7 5 


D 









2 . H « >ft » * * 

* ^ > -f 5 KSttftSepharose(Affigel Isy^.Bio-Rad^cfctf^JU*;^ 
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gel isy^catft U 7-*iSttO@«tt40!-50l«DBt*ofc ( 0 £ 

ft & K £ S tt X * * . £ # Pi # CD Ac (4#K^>:/>co£?ftg*#^co*§ 

0 « ft » * « , s^sox^ia^^fttsjiK^w-r^- 

Affigel 1 5^ ;P H g fk U 7 - 1? I: ^ U T © » t> * * jSI U C t tt , PH5.5-C^^ 

S5lffiici5ttSpH0«iiH*«lsi?*5. : ^ : t « . 'J 7 - If 
§ Ac 56 <D « K-A 7? & * o nJ « -tt CO U 7 - If 12 , 3 . 6 h 4 . 2 t CO : IB <D 1 1 pH £ W L 

, c: co p h$s m x « ^ ;i/ ^ t- < tfttstA/^»«^tt±<»tt**S3S:^ i 

5/ >j * y ;p a * ft y 7 - < t ii , eft®* so-iooxttiar&o 
Ac • t a> l , ^'j*y;ntfti*n, * 9 a tpH3.8*« tuipHs.so^f n-c 

3 . AF CO Jf M 

3.1.'J7-if-75P^^f>/"I^ftr>7">^ 

Jl © * T?' tt , gJS^«S^»7^l:, AF, R»5**XhU>, 'J 7 - if , ^ J: 
^lll^^f l/io AF tt g * » (B»f *7 h U >*«ktf 'J7--S) * s x 
* / - ^ St IK ( ^ #S & & 5 0 % ) C J: 0 5) 1 I fc. Itll4na:^i»f ifl)7Sn 
^ ^ > • Amicon YM3i (^J 7 h t 7 3,0 0 0)^ ^ Jl' h 7 7 ^ h 1/ - '> a > L 



T ^ i L f: , X * / - » » , P-^y-lA#|/-^-fiT40tri83tfc. 

« tt fc J: o r f# 6 n Ac . 

3.2. U7-t*-7'^7t-t # /7 5U^^^>/pJitT>7'>^. 
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2 (0 ^ ■ T? , -« # * a © T 5 n ^ ^ > # ¥ , ft S U.tt') ;P h 7 7 >f.Jl^ h 1/ 

o 

3.3.AF(DUfi£©?i§g 

AFfBJ§&$fcJ©fcg££, TLC> D i o n e x > i3 ck NSIRIC «k o T tt g b . 
3 . 4 . 7 > t K n 7 h — *<D&ftl»itigtt©0'flr 

A F CD f£ £ , ^ ^ ;U U y U — h I V jl^ y 3 >C ^ ^ T , Jorgensen33cfctfSkibs 
ted(Z. Lebensi. Unters. Forsch.(1993)196:423-429)fBfc£^T<DJ;o{C^^ : 
^ 1 I T ^ ^ t : pH»5.8O5.0i]|iJ >tif*8f©**J:ff»Lfl:»i:LTO0 
.2 v / w X Tween 20+©, 1.33 diM^^JPJ ; 1/ - h X 7 y a > 5. 00 m NC , AF 
^ T © i i T Jn X. it : 0, 15, 146, £ £ 6 8 0 a M . :0*fl)lfttt, 

^^ti^O.26 m M CD 5 0 At 1 0.26 h 5 t ^ □ t > (Ob) S SS JD t * C t C ck 0 SB 

& L tz * K Jfc m 1& . tt»*ffl»flsLfc(25.0±0.1t:)70/£lOBB«-fe^fc:ttA 

L . *lctt*#«*T*C££»JllttK:lS^;K. K * ffi » fc* , PCr-^tiy p 
^^AlclfebfcClarkSgtiHSUfc. tt#M&&*««(*>£. 3 0 g> r <h 3E 

' a a 
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K # ffi >> T * fitt fc • 1S« (lig-plase)^M*d tld. I Il§ O I , AFSr^ftlL 

tf & m & , «fe*^a3K**#r*t^5«rti3&««**n*. & 43 , & » m m 

E S R 5^ «r 

fcHn^r^9S?*;U*, H , 0 , ( 0 . 1 7 iI)iJ:tfPeS0«(4.Ul)*l^T7i> h 

zs H (D»PO,9.7nM)l:<ko TilLfc. AF« 1 . 3i)l£ J: 6. 3iHO i t 7 S ID I ^ . 
D-X^U— (Rosmarinus officinalis L.)©*^i£&ai^£0.25iiig/ml©i£& ( 
y ^ A T , 1.26mM©AFfC«^-r-5) T # #r L *t „ « S li , J^T©J;^75:^^^^ 

tfo^^T. i20^fc^ia(20±ix:)-cff^, 3oo^t{:R-^sj^g^iico^ 

T i 0 I L : t (center f i e 1 d ) 3 4 7 5 . 6 0 G ; » §1 r|g 55 G;^-f*niRfcti2j 

20 m W ; ^ ii i£ & 1 0 0 kHz;^Hi 1.01 G ; g « if « Jfc 1.00 - 1 0 s ; ^ & B# Pel 8 1 . 9 2 
nsB*H3£» 163.84 m s :fc £ 2§ 31 8# Pal 8 3 . 8 9 s 0 

£ Jfc $ tl t H y 7 y^^SDMPOiaoTiilfc. X fcf > T ^ ^ b ( s p i n 

addicOfi^lHti: 1 :2 :2 :1 E S R X ^ ^ h^S4i;St5..X^^ h ;i/ © £ — 

^ its £ > £Cfc*fc:>y*h©«K:jfcM-r*. DMPo*5<fc^AFW*©asjbDtt, x 

& #1 f£ (scavenging activity) £r^^ 0 
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: ESR*^ h;UDt°-^a£o ^02 = 0.17 mK Is&tf Fe 2+ = 4.8^ 





tt-y*J-ttjjyW [mg/ml] 


[120 s] 


[300 s] 


0 


0 


2475 


2780 


1.3 


0 


2634 


2545 


6.3 


0 


1781 


1900 



















1 . 3 m M A F <0 m A T? tt . kHP + '>5^*;K0«a»ttlii5tlft^^fc««, 6 . 

3 mM A F T ft . £ — #*5$3&««>J>L. : n li 4 J« $ ^ fc t H D + 7 y * ^ O - I 

n ffi m 4.1 

T & -5 o 



* a ® 50.0% 

* 5 =f > 4. ox 
St 3 . 5 % 

b m 3 . 0 % 

m. 1 . 0% 

v ;w fcf > b& # u ^ a 0.1% 

* 35.2% 

MAYODAN 602 3 . 0 % 
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U ^ > # $f 1 0 2 5 1 0.2 % 

MAYODAN 6 0 2 « , Sk ft T? « « ft (7) » ft 43 <t £K S * $ tl % *& tt £ « « L . 

10251 , ^ a * — xiz&m&i'^><Dm&&^^%^f£<Di<*:>wn-v 

ft«»35i;73*-XliHT©*»?illSti*: 

1) MAYODAN 6 0 2 , B> » , ^<fct/I^^^^pt^. ^^I^i2©|ij^-ei4' 

\z » m a -a- a , 

3 ) W * £ an A 3 . 

4) i&JETTgi&l$fC?l&£jtaA£. 

5) ft& <£> 2 / 3 £ ( *$> ^ < 0 ) jUn X. fc l£ * *^^>gt£^0Ol/3(Dft&<hrlif£-fr 
•fr , j&D 7L Z> o 

T O 5^ - ^ » AF£RKfkffltlTUDA.fc»^, ^ » © t R K SiJ T * 5 
GRINDOX 142*5<fctfGRIND0X 1029 fCEn8fcf3<r£:£;^To 



GRINDOX 14 2: 

y x ^ ;u h: ;i/ /\° )l> ^. J- — h 

* x > K 

A tt ffl A ft #J 

2 5 TC T CO 7£ 4# 

AS ft 
GRINDOX 1029: 

7 * n ;u t* ;u ;u a t- — h 



1 ox 
20% 
1 ox 
6 0 X 

^ - X h 

Kfi^^I^felpale brown) 
1 . 1 g/m 1 



2 0 X 
20X 
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± m m ?l it m 

tt K * M fc & V> T > ft>ft»«, Rift 
va* — Xlc^j&nbfc. ^ tc , t a ^ — x 
fc *3 v> fc o * L T , £ A « # II H W m it 



) 9-505988 
60% 

^ - X h 

$8 S ( 1 i g h t brown) 
1 . Og/m 1 

a m m tfi m s o o vvm<D m t & % & ? \z 



K » : I P ( W M ) 

1 . y 7 > * 2 8,0 

2 . +500ppm GRINDOX 142 35,0 
3. +500ppm GRINDOX 1029 33,3 
4 . +550ppm GRINDOX 1029 34,3 



5. +500ppra l,5-D-T>tHn^;W^h-X 32,0 
"(IP»W = «»«M) 

3 GRINDOX 1 4 2 & «£ ^GRINDOX 1 0 2 9 I: E ft t <5 t ^ ^ C t $ * t . 
* #J 4 . 2 

a 2 ^ p k k > g tc a a a a ^ sa ^ i t <p af o g a 

50l»*«tr3-y;P ht^y H ->>yfi, -fr 7 ^ , V * # -f ^ , £ IF m 
tt ft 

^ a * 50. ox 

3 — )V h (7 \s — >) 3 9. OX 

P (1 OX) 3.5% 
S3? H 3 . 0 % 
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jit 2.0« 

£ 1 . OX 

v ;p if > ■ * y 9 a o . ix 

MAYODAN 5 2 5 1 . 4 X 

1? T X * > y * H 2 0 7 2 0. 0 2 X 



MAYODAN 5 2 5te, & ft <D JL <t ft ft tt ft * A , mm*M€. m - tt tt # ft <h tt 
ft Si & L , iiyatX^OSg^l^i^t', ft^fi«IIH«l8t$.. 

£ < . & ■« 5:1 4> 3 # £ ... 

1 . MAYODAN 5 2 5 , 9 flf . 43 <fc * ft ft tt *g ft T * . » * 1 *fr «l 2 © #J ft t? lC 
# tt $ * * • 

2 . S » , V ;P If > R # U A . 43^tX3-^;i/hft7KtCiJDX, Kormoa5 + it - 
(C a <T . 1 ) ft /JD 7L Z> . 

3 . H ft SD A 3 . 

5 . ?l& <£> 2 / 3 ft (50-^<O) IB XTz'& . ^ft^0Ol/3<D?ffi^^ifft^i±, Ufl ^ « 

WW: IP(BfW) PF 

1. "7*5 >i> 37.2 1. 00 

2. 500 ppm *S7K7;l/^ h-* 39.5 1.06 

3. 800 ppm GRINDOX 1032 43.3 1. 07 
<IP-Ri*«H>;<PF-«WBIB) 

« g[ g % ( P F ) : 

ia«rtl:fiTfflJ;5 I: S i S ti i 

PF=*ftffifl:»JS;taAfc*©lP/$ftffite5«£J&D*ft^Jfl©lP 
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m & M & (\ \ ie extension ) ( L E ) (%) : 

LE = (PF-l.O)X 100 
6. g-l,4-^J^ > 'J 7-^fi?»« 

m m 

* 5t m <n is t>tez>mmmm\zmi>x, \?<Dm&izmm?2>mm <* - \ ,\ - ? )v * 

> 'J 7 - if , M m * S l< lif SB^Gracilariopsis lemaneiforin 
is, iO$fSl<liIii^qing(lao (tl) S 3(5 © G r ac i 1 a r i op s i s lemaneifor 

& -5 H , Z <D M m \*M M #v It.. £ *i ft * .. M it If . . ■ jH li D i s c i n a p e r 1 a t 
a, Discina p a r m a , Gyromitra g i g a s , Gyromitra i n f u 1 a , Mitrophora hybrida 
, Morchella conica, Morchella costata, Morchella elata, Morchella horten 
sis, Morchella rotunda, Morchella vulgaris, Peziza badia, Sarcosphaera e 
ximia, Disciotis venosa, Gyromitra esculenta, He I ve 1 1 a crispa, Helvetia 
lacunosa.Leptopodia elastica, Verpa digitaliformis,33J;££Morchella<£>ftiJlI 
(D^fn^T^Of^o #£L<teM^te Morchella costata^ ft \* Morchella v 
ulgarisT $> -5 <, 

*ftw<D$ ztzzmmmwuzMisT. k¥<Dm®izmm?*mm <* - 1 , 4 - y )v % 

> U 7 - i? li » ^If £?£L<teGraciIariopsis 1 eman e i f o rm i s , J; 9 £ 
I < liSanta Crni ( * U 7 * Jkz 7 ) &$fcOGracilariopsis leianeiforiisd*S 
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sir <d m m m m & > tibopcrk«o&«>©^7< 7-*ff*t*fc*. & & 

L ft . 

iii^Gracilariopsis 1 enane ifomi s a 3fe<0^y^H^^a»^»)tfe75 7 
B 15 ?J 

Tyr Arg Tip Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala 
Ala Phe Gly Lys Pro lie He Lys Ala Ala Ser Met Tyr Asn Asn 
Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly 
Gly His Asp Gly Tyr Aig lie Leu Cys Ala Pro Val Val Tip Glu 
Asn Ser Thr Glu Arg Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp 
Tyr Lys Phe Gly Pro Asp Phe Asp Thr Lys Pro Leu Glu Gly Ala 

^9-f7-A^«i;tfBftffafSfcfti:ttffllfe75;ftE?ll (27-34 ) (Met Tyr 
Asn Asn Asp Ser Asn Val) 
Zf 7 -f V - A 

^TG TA(TC) AA(CT) AA(CT) GA(CT) TC(GATC) AA(CT) GT 128 

7 7 <i T - B 

ATG TAfTC) AA(CT) AA(CT) GA(CT) AG(CT) AA(CT) GT 64 

^5-f^-C^rf^fi)cf5fcag)?C^ffibfc7$/&gyj(45-50)(Gly Gly His Asp 
Gly Tyr) 

y ? < v - c 

TA (GATQCC (GA)TC (GA)TG (GATC)CC (GATQCC 256 

[EWIi«i«i:»J6t«. ] 

7-E^^ri£tSftft{:ttfflLfc7 5 /»S?l i 7 4 - 7 9 )(Gln Trp Tyr Lys 
Phe Gly) 

y 5 -f V - E 
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GG(GATC) CC(GA) AA(CT) TT(GA) TAC CA(CT) TG 64 

[ e n »± « m m ic # « r * . ] 

^M7-FHiJ:gMtll!at8ftl6l:«MLfe7S;iE«(l-i)ltvr Are Tr 
p Gin Gin Va I ) 
y 7 -f ? - Fl 

TACTC) CG(GATQ TGG CA(GA) GA(GA) GT 32 

TACTC) AG(GA) TGG CA(GA) GA(GA) GT 16&3%& 

ATGTACAACA ACGACTCGAA CGTTCGCAGG GCGCAGAACG ATCATTTCCT 
TCTTGGCGGC CACGACGGTT A 

Met Tyr Asn Asn Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly 
Gly His Asp Gly 

aS2®g<PPCRigi|Ba>sre€.n;fcffig!l(gn-> l) 

ATGTACAACA ACGACTCGAA CGTTCGCAGG GCGCAGAACG ATCATTTCCT 
TCTTGGTGGA CATG ATGGAT ATCGCATTCT GTGCGCGCCT GTTGTGTGGG 
AGAATTCGAC CGAACGNGAA TTGTACTTGC CCGTGCTGAC CCAATGGTAC 
AAATTCGGCC C 

Met Tyr Asn Asn Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly 
Gly His Asp Gly Tyr Arg lie Leu Cys Ala Pro Val Val Trp Glu Asn Ser Thr Glu 
Arg Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp Tyr Lys Phe Gly Pro 



i 3 b§ octane <i w^nfeg,a(» n-> 2 ) 
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TACAGGTGGC AGGAGGTGTT GTACACTGCT ATGTACCAGA 
ATGCGGCTTT CGGGAAACCG ATTATCAAGG CAGCTTCCAT 
GTACGACAAC GACAGAAACG TTCGCGGCGC ACAGGATGAC 
CACTTCCTTC TCGGCGGACA CGATGGATAT CGTATTTTGT 
GTGCACCTGT TGTGTGGGAG AATACAACCA GTCGGGATCT 
GTACTTGCCT GTGCTGACCA GTGGTACAAA TTCGGCCC 

Tyr Arg Tip Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala Ala Phe Gly Lys 
Pro lie lie Lys Ala Ala Ser Met Tyr Asp Asn Asp Arg Asn Val Axg Gly Ala Gin Asp 
Asp His Phe Leu Leu Gly Gly His Asp Gly Tyr Arg lie Leu Cys Ala Pro Val Val 
Tip Glu Asn Thr Thr Ser Arg Asp Leu Tyr Leu Pro Val Leu Thr Lys Tip Tyr Lys 
Phe Gly 

A . 1 . Gracilariopsis lemaneiformis(E>£[BJ!&^ffiJ&f*t 

A. 1.1.1 Gracilariopsis lenaneiforiislC&t'j'&ftHfi&tiDiftffi 

M T M L G r a c i I a r i o p s i s leraanei f ormi s 0 ^1 M* ^ ^ t ^0 If t 5 ^ $ ^ 

HI* Lfc. M M m & Gracilariopsis lemaneiformisft&CBJ^fC;&aj£tl£: a 

Gracilariopsis lemaneiformis<D^#:#te, BSIlCfi^ttT, 15 HE ft & <Z> W 
■ t*fH*5«5, leinaneiforais(0««*«#tt>c$^, IfiOHtll 

, & sr;K:* osicttfistifc, «fi^*R^©«eja* * j; /h s n , a ^ • 
♦i i; i ai $ n § . cn6<o«iSttfi<R«^-e«&s& &-a'a mi b ' £ n « tc k hi u 

Calcofluor IhiteH^f>^J:^t^P-X^^ft§Il^^fetl) C i# 
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* 5^ > G r a c H a r i a ft *C # & b & ^ C 

Calcofluor fhitett^M"YtbfcGracilariopsis lemaneiforniisCDli^^cD^M 

& £ ft 7* T ( 1^ 1 ft # 18 <£> d £: ) . * ^ > G r a c i 1 a r i a fc # *E b V> , K £: 

5tt«Sbfc*«ttiai:««ibTVi5i:«»T5. *t*bfcGracilariopsis 1 
e manei i or in is W M* ~<D T SB 0 4 0% fc£„ I i 1 ^ C i ^ t T ^ 5 u £ *« M ffl 3 tl - 

b £: G r a c i 1 a r i o p s i s leianeiforiis0>ttJH-0>25X*t«tSe b T 

Periodic acid Schiff (PAS) ^3 J: ^Aniline blue blackt O Grac i 1 ar i ops i s 
lenaneifornisttH-oafete, K«ltBiB^JtttUTaMlBlttAOH*fcS^K7lc 
4k 15 & & V fz (l§2^#iOC<i:) o Safranin O&JztfMalachit Greenli , 

Acridin Orange <i: G r ac i I a r i o p s i s lemaneifornis#J>T*£:tDlxJGfrte:, $R fflk IZ 1M M 
CO ^ » I'] t& Bit ^ & ^ b fc • 
A. 1.1. 2 m^^fltfc&tfc^ 

Calcofluor Whiteftffl^TMWftttffibfc, 15^ni(Df^(D^)t^ff^X7 
*f K ft 2 3 OS0 4 Tfi)£l/, * T ft b * f L T y > h + v y □ /O t I ^ 7 
- ^ T R * b • 7t h >tSporr*B©l:ljB&*0-»*^7^^7-f Hi® 
^^©^^{ciTl, ^LTH§K««#fe»tBO-*?lf»Afe. W IB ft % 
il/!:1f7f>'ai^yt;^^fr©ill:#ll4tt - Mfc.tt life. 5 5 °C T 
8 ^ Pit ^ I f: i , *IB^ny^lC»3»Ufc*^«M-tt, i^^iCitCtC 
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inei(oriis^Mtifl!)1F£# t « VWift4#l:(l*LTVi«iVi5*6&4IE* 

* m m l fa o 

m mm * « , s^5o-iooni^j:^ii:^ffi75^5^o><Di : ^^^^^^^>nT 

*> jl £ *l £ „ S # fcfc , l*»lLfc0«fi^»«b&0t5Cta:<«IS*tt# 
©JP^WfiS^RfltCdES"*"*. CCD«£?&#£§3£& ( lycophycobiosis t l* tl 

< Do d k i3 £ tf-B r u n i n g . 1 9 9 2 - M m 43 <fc.,tf & ^ Jb T? <D tK £ © £ 91 ^ . R e i 

sser, W.(3!):Algae and Synbioses : Plants, Animals, Fungi, Viruses, Inter 
actions Explored. Biopress Ltd., Bristol.) 

miu<Dmmm^n*&ft-r2>t. m m m m 43 <t zs m m m j& © m <o ^ < ^> <o m 

^ £ » ft £ # * . liCDt tffflOf $©It^iWC, i»©»JSlttIAH00- 
2OOnm0 I? $ t ^ § . ^^n<r ; ^^W"r^^nn^^7 k h^ < ]:tKia:il^>^ , > 

n»«o»BBra©ittiii?Ly7^ (pit plug) & *K\*miim»£LV¥i*riz 

#»»7a:«IJftK:J:0»«ftW"6tl«6. CO^itti^^bfc, ^^^^ (electron 
dense core) fn5li*«»«*l:i5^TlS&««r*5 (Puesche 

1, c. m. : %l m m <d m n zf ? v <d m m m <d & m l « m . j. Phycoi. 25, 625(19 
89)) „ #38ip§#s©tt»-c?tt, 

n ^ o b ^ l . ■*o«iJBo!>iiBft:tt±<*sn«:*»ofc. 

A. 1.2 -f>^-T^3.A-f^ r »jy-f-t?->'3>*» 

M^mRNA^^A^ yj ^< if - y 3 >OHI(Cl^<o C OgtRHaRNA^ff fit 
ffiSrGracilariopsis 1 emane i f o r id i s It ^ 0 i i a - 1 , 4 - If )V ft > U 7 — if £ 
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A . 1.2.1 -T > t -f f a A < yj y -f if - S/ a ><Dfc#(D ,5 S^l&Lfc :/□-:/<£> 

S 3 ©PCR«i*» 6 © 2 3 8 b p ( ^ n — >2<hP£tfn<5 ( mT IB # M ) ) £ p G E M - 3 Z 
f( + )^^^ — (Promega) \Z & U — > it l> ft . T>^ir>*RNA(Difc^teSP6:/n 

- ^ — T? ffi » L , ir >^RNA©fi^ttT77 r P ^6 — ^ - T ffi 1 Lfc« Ribonucleas 
e protection assay kit (Anibioii) ^^TO<h*50^^LTtilfc o & M & 

, T7RNA polymerase in vitro Transcription Kit{Aiiibion)Tj|^$ tl5 ^ttlS 

i§ m b Ac o T > ^ -fe > X .« ^ £ 4fe. fct.2 3(0 £. 3. - F * * I/.* f- H €: ^ ^ v - 
*t>^fi91*tt390 #3-H^^l/h^F*«A/T^fc. A -f ^ U y -f if - 

-f^tf'f^aA-f^U^-r-tf— ^3>tt*Kttfc:Langedalc6 (1988) (C E t 
(D <k 5 »C §H L . /\<yU^-r-if-'>3>©ta^^45 , C^3ljl-C$>^il < h^^ 
di^n^c 4 5<C T? & 8> L £: , SJH-£KodaK K-5 photographic emo I s i ont? I ^ 
, 3 BW 5 t TUSlCft 1 1/ (Langedale, J. A., Rothermel, B . A . *5 <fc N e I s 
on, T . (19 8 8). Genes and development 2: 106-115. Cold Spririg Harbour Lab 
oratory* # I ) « 

a -\ , \- V )V jl > U Z — ifOmRNA(C^f-r^) U#^P — ^Sffl^fc-f > ^ ^ a. 
A-fyu^<«-'>3>**tt, Gracilariopsis lemaneiformisftfC^ffi;**!*: 

rS 5 # M ) o cnf4a-l ( 4-y^*> , J7-*A«41S*ltH«Ci:**tSl^ 
Ift-C^'Sit^^tlS. P^7>^AJ4A7^^7^> FJ£Jft£ffi^<Z>Gracil 
ariopsis lemaneiformisO^^^^Tf^tilb^o C © S * H , -fe>X43<£tf:r> 
f t>XMJ«?yD-yi:^HTll5Snft. l«I*0±Boa^»fttt7> 
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~d m b < n v $ v ? v > \z<Dm&iP»mLft. 

ftMm&&^M&m^1tfflm¥&i&&fcmr3g. Gracilariopsis lemaneiforra 

*> m m t & a c 

gjH-fcbTtGracilariopsis leianei foriai slit K (c * ^ T , -f^-fr'T^j./W:/ 
' J ^ < if - a > co ijg J£ , A -f y U ^ -f -tf - ~> a >a*BS<©«*J&*ji.^ai3n 

^ # > U IT — if CD m R N A j&* G r a c i 1 a r io p.s i s 1 e m a n e i f o r n i s CO M M K W ^ ^ • * z 

W M IZ %£ b ^Gracilariopsis lemanei fonisf^ IZ a -1,4-^ ;U # > U 7 — if 

a* « m s n * t » b T * . 

A. 2. B5fe(D»ffl^^B^tt 

MISfCJiS^bfcGracilariopsis lemaneiformis^^CD a - 1 ,. 4 - tf )V t) > U T — 

A. 2. 1 ■ » » t * tt ' 

KRHilll: J: 0 Ifil. 0 . 9 X N a C 1 ~e # b fc . aJ^^^^y^-r-tf-i^H 
> JC «k o T tft B b , * ^ 1? * ± T? 6 x 3# IB , 5 OmM ^ x > B -NaOH pH6.2(BBBA) 
^TM^&i&frbfco BBBM- (debris) 25, OOOXg, 40# ■ i * I T » 0 * ^ 

& . z<D^MT%znfr±mzmmmmih%}£.&teL. s - 2$%<d %i m y & •? # 

A. 2. 2 B-i/^Dr+Xh'J >Sepiarosey^lC<fca»i 

BBB»fflftft*5*i;aB«BAT?¥«fcbfc0-S/*nx** h U >Sephar 
osey ;MB^i ^ A (2.6X 1 8ci) K: ■ » ^ Jt . Z <D tf z? A ft 3 {£»<Z)*lBf&A:k 

cfc 1 M N r aCl^ttf2^I(DliiAt^#lit. a -1,4-^ ;ir * > >J 7 - * ft ■ 
Ii1A4'©2Xt + X h'J >ftJHHT»Ub*:. fi5tt<Z)*SB»ft^-^b««« 
ft 2 OmM tf * - h U X :/ n /I >-HCl(pH7.0, li^B)}:^^./:, 
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& *»U*a««B-C¥«fl:LfcMono Q HR5/5* 7 A lc ^ W 
fc o ISO 'J NaClC!)ta4E7l*KB«f(r)TfflUL«:. 

£ - D^^X h U >Sepbarose^ D 7 b tf 5 7 J — © ft l: # 5> n it U 7 - if 

S3 §S % , ^ § VWi 150 w t , FPLC^^TTif^^n^Snperosel2^7A 

tC ^ W" • . 

A. 2. 3 a-l f 4-y^*>UT--tfKttCD7ry-fe-f3fe6tfR:»H»lltt, S SB p H, 

a - \ , \- <f )V % > U 7 — if 7§ CO T v ir -f CO ft «> © S Jfc M & t& 1 Ong/m 1 7 S P 
^^^>*3J;tf25mM Mes-Na0H(pH6.0)£^/u£fo K*tt30*Cr30»Wtf^, 3,5- 
^ " h n# U ^ ;H K -X £ -ID-*. T ff it L ft . iiflTio^ n ft _ 

C 5 5 0 nmT i t I o 

A. 3. li l^Gracilariopsis leoianei{orBisa3fe(D g-l,4-^Jl/^ > U 7-if(P 

A,3.lU7-if©75 -/ « e *i ft s 

U 7 — if Clostridium histolyticumE&3fe(£>X > H zf U r 4 ^ — ifArg-C^fe 

teLysobacter enzymogenes i * O X > F ^ n f ^ If Lys-CO f tl ^ T i 

ft; L £: „ ^fn^iE^J^^ffl^lz-HT^O, Boehringer Mannheim, Germany ^ 

b i A I , x>H^n^-r±-ifArg-c*ro?8>fb(0}fc«>(c, a»«j»bfcur 

— if(0.1mg)£50j*lcD10M^^, 50mM*^JU7^>* 0.1M Tris-HCL p H 7 . 6 (£ 2g 
glfc, lO^lcDSOmM DTT:fcJ;tf5mM EDTA^r^JtoL, N, T 50t T 10^ 

m* *>rt9H&X&&&&m7r;2'&ft. M T , 10ulCD50mM Tris-HCU pH8. 
04 ] (OUgWX>KyDf>f t- t'Arg-C^iUlI L , Nj "C S ^ , i8 Vfc £ 3 7 1C T 6 B$ 
ff o o *<O^^T--f>«)»»# J fb©fe»K, 12.5u IO IOObJIH - H 7f h 7 

^ k £ «s an l . N:T, pt^T^ia, i5^r B w >^^^ - s tfe. 
x > Kyn5w — ■tfLys-CTOJHftofca&K:, & b fc U 7 - if ( o . i m g ) 

£ 5 0 m 1 V> 8 M ^ m . 0 . 4 M NH,HC0,, pH8.4Kl»*Lfc. 5 m 1 O 4 5 m M DTT 

£ ^ ;&n L ft , N j T 5 0 t T 1 5 ^ fal , *>/W»£«tt*5<fctfil7cS-&&. ^ i& £ 
t ^ L I , 5u Ifl?l00i)l3- H7t h75 H S i ID L T , N , T , m m ~? M U 



o 
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. i s # n ^ x r -r > * si * * it b fc o 

# fc . 90/zl(D7K*5i:^50^lcD50niM t r ic iied J: 0 IOiX EDTA, p H 8 . 0 * CD 5 ^ g 
CD X > F ^ D t ^ ^-ifLys-C^r^Unb, tJMfc £ N : T 3 7 r 2 4 P*1 o <, 

£ cd J£ £ U fz ^ zf ^ H £*«A(**<B0MXTFA)43cfctfS«B(7-fe h - h U ;U 
4> CD 0. 1 XTFA) £ t> T * VYDAC C18^3 7 A (0.46X 15cm; 10m; The Separations 

Group; California)±CDi£*§HPLCtC ft M V fz . M #1 L fz ^ 7 ^ F * ^ )V X it M 
iHi 7& # If -f ^;U(puIsed-liquid fast eye 1 es) ^ T App 1 i ed Biosystems 476A 
$/-^>1J-— JC«fcoTE#JifeJfe"ra«Mc, D e v e 1 o s i 1 C18^J 7 A (0.46X 10cm; 3 
M m ; Dr.Ole Schou, Novo Nordisk, Denmark) ^ □ V h 7 7 U;. , 

W M \Z SS VSk Is ft G r a c i 1 a r i op sis 1 em an e if onisi * 0 ^ S O 7 5 J M 1! 

it^^j^T, # ic @b m # 1 , & &ztmF\mn2\z7K~t. 
ga w a g 1 a a "f ^ -r a : 

7 a y g£ 2£ ^ & : 1088 

r^y^m^ ( ^ t S 3«J S ^ tf ) 













61 Ala 


15 Cys 


19 His 


34 Met 


ts Thr 


51 Arg 


42 Gin 


43 He 


53 Phe 


2 4 Trp 


88 Asn 


53 Glu 


63 Leu 


51 Pro 


58Tyr 


79 Asp 


100 Gly 


37 Lys 


62 so- 


77 Val 



mm m ^ 2 a Kir s.w -r a ; 
7 5 / sssa : 1091 



7 s / & 3s e& ( >f )\, m m * s ts ) 

58 Ala 16 Cys 14 His 34 Met 68 Thr 

57 Arg 40 Gin 44 lie 56 Phe 23 Tip 

84 Asn 47 Glu 69 Leu 51 Pro 61 Tyr 

81 Asp 102 Gly 50 Lys 60 Ser 76 Val 



a. 3. 2 » - * m © » m 
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»«f: J: 0 ^Kloy^* > 'J 7--tf l © N-*.9 E JiJ ^ ^ p y ^ S ti t ^ 5 ^ i 
*s ^ £ tl . B^D y ^ft**««l:Le6eidre6 (1993) [^W^H^Jctf'S 
^^KOSDS-PAGEfCckSSIfi; Matsudaira, P. ( S ) A practical guide to prot 
e i n and peptide purification for microsequencing, 2 fig ; Academic Press 
Inc., San Diego; pp. 7 4 - 1 0 1 ] fc IS i£ <D # fC ft V> . PVDFI (C ^ P y h $ n fc ^ 
)V * > ij 7 - if 1 * jS*TFAT40t T30»W»It5 CtlCfcDSftLfc. 

nfe@B^J«TALSDKQTA-e^>o^ e c n n y ;m > u r - if i e> # n - > & $k <d m 
> . y ± ;i/ @b jij £ m -To 

A. 4. jgHtC^^bfcGracilariopsis lepaneiforMisa^g) a > 'J 7 

- if ft n - K-r^ia^^oDNAig^j^^ 

A. 4.1 #^£«*<&fc«>©;*f«! 

WTO&^^lJD ATSaunders (1 9 9 3) KBB«<0#ft<B«fc'5KDNA£¥«Lfc: 
# U t 7 * 7 < 1« * , DNA^6y;U*ISSI.«>^t>0tCELUTIP-d (Schleicher & Schn 
ell) i I C i 0 I i b (Saunders, G.W. ( 1 9 9 3 ). SL ft 9R Y / A DN A <D V )V ft 

m:?cRizmm&dxk&wm-rz>fz#><D* ^m-cmmtzJifeo journal of phycou 

gy 2 9 ( 2 ): 251-25443 J: ^/Schleicher & Schuell: ELUTIP-d. DNA(DHI^<k^i 
A. 4. 2 PCR 

@6<Jtf)DNACO!E§2te, Gene Amp DNA Amplification Kit(Perkin Elmer Cetus. 
U S A ) ft L , Taq#»J*^ — « ft * p ID A (?CRt # I O C t ) , ^ ^ 

P C R * < ^ ;U : 
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c 



1 



98 



5 




5 



1 



47 



2 



72 



3 



1 



72 



20 



A. 4. 3 PCR77^/>.hO^D-->^ 

PCR7 7 ^ * > h tt«a»»0*^RW»K:«^pT7Blne(Novagen)K:^ n - - 

> ^ L .ft ... 

A . 4 . 4 D N A IB *J * 5£ 

-*«[DNA«Saiiger€>(1979)Oy'7 f ^4 t '>ftJC*KW«Ctie^* Auto Read Seque 
ncing KitCpharmaciaJ^cfctfPharinacia LKB A . L . F . D N A v' — — (## : Sang 

e r , F . , N i c k 1 e n , S . £J;tfCoiilsoa,A.R.(1979). «»JB-f>fctf* — *JB^fcDN 
AE3l<Z>ft£Proc. Natl. Acad. Sci. USA 74:5463-5467. ) & m H T BE #1 ft 56 $ It o 7c 

o 

» & £ ft : 3 2 6 7 o 

D N A IE JO M : 8 5 0 A; 761 C: 871 G; 785 T 
« * £ & : 3 2 7 6 . 

DNAE?iJm^:889A; 702C; 856G; 829T 
A. 4. 5 <Z>X^'J-~>£ r 

StratageneJ: 0 H , lZap7 < ^7'J-0X^U-^>^$, ^ U A -f ^ U ^ 
-f if - >" 3 > 43 <fc / W 7 U y -f *fe? — ^ 3 >&2XSSC,'0.1SSDS. lOXDenhardt' 
s*5 J: 100 g/ml ^ it It ^ *j| ^ DNA* T ?t o fcia*te»ii#0«fflS&9n;:ffio T 
fro it. /W:/y y -f if - v a >***C32P-C«»l/fe*ttrn-rftt|5jnUfc 
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o A ^ ^ ^ if - y 3 > 551C 71 i If o it o 7^^-$ 2 XSSC, 0 . 1 % S D S 

♦ t? 2 0 , ^J:tX-lxSSC, 0. 1*SDS+ T? 2 @ * » L . 
A. 4 . 6 -f □ — y 

^ d- >«:ifcpCR7 7"y^ > h ft , m w & m m m m ft ^ it m it \z & v , P t 7 

blne^^^ — * 6*(|L&. ^^^^^KftTtfD-^^flMcftKlioT'S^* 
— ^ £ # ®i L , y V ^ > b 5: Agarase (Boehr i nger Mannheim) C J: o T 7 # n — 
7^6»Bl/fc. y 7 tf * > httfc>^a*90~240bp®fi£T*ofc<B-CPriine-It 
random primer K i t ( S t r a t a g e n e ) ^ Ready to Go DNA labelling kit(pharmac 

ia)ftffi^T32P-dCTPT?a«^*^tC7^y-^3>K*JC»Ufc. 
A. 4. 7 -JS m 

A. 4 . 7. I o-U4-y^*>U7--i?ft3-Ht5PCR DNA^^^^>hco^^ 

* U 3* ^ r^^iMC^ct^MVOM^^^^ilbrcDNAftii«§t■^fe^^7)PCR^ , 
^l(7)PCRliiI«i{C*5ViT, ^7<7-A/B ( W SE # I ) £±8ft<D:/^<V-<i:b 

R £1 4fc O ^ £ 7 1 * » » -C * * . 

S 3 OPCR»iC*^T, y 7^f ( gff IE # AS ) ^^XS^^^^-^l (mi 

hfty^*6«OBbT 4 Agarase (Boehringer Manheim) T #L M L * ^ LTpH 
bhe^ ^ ^ - (Novagen) C ^ □ - > jb L T IB ^ 9t ^ I fc. 

^ 1 iJ cfc 2 ©PCRii ^ D->{bbfc77^^>hfi, E 3*J & 5£ L 



( 46 ) 9-505988 
. < 7 ^ F < fl» E # IB > lC*St573yiS.3-Fl/T^fc. I 3 O i| ^ ^ ^ 

< n be # as ) \zmw»:i£Ufz'i*7^\*\zttLx%}si%<Dfrmm'v$>-o 

A. 4. 7. 2 ^ o->{t:b^:PCR^ > h$ffi^fcy;A7^f :/ 7 U — © X * U 

~ X > 4f o 

> & * • l^o^n->fi@E^J#^4 < « £ ^ 2 ) ©^^l^*^HE50ft«* 
If;, <l!lO^P->ttEJiJ#f3©EJ!HO-»*4tbfc (SS^ 1 0 6 5 d» 5 T« 
) (I^f 1 ) o 

<E 81 ■# » 3 CO 5 ' ( f t> ?> m. & M \ 0 6 4 £ ± ffi ) tt GJ b c o B R L <Z) 5 ' race 

system^ffi^fcRACE (rapid amplification of cDNA ends) # WS (Michael, A. 
F., Michael, K.D. 43 J: t^Martin, G.R. ( 1 9 8 8 ). P r o c . N a t 1 . A c a d . S c i . U S A 85:89 
9 8 - 9 9 0 0 2 ) \Z £ 0 % fz „ ^rRNA£Collinge£ (Collinge, D.B., Milligan D . E ; , 
Dow, J.M., Scofield, G.43<£tfDaniels, M.J. (1987). Plant Mol Biol 8: 405- 
414) IC t ^ * 1 I fc , 5 ' racett, 1 gOtRNA^I ^T, I I ^ t © n h □ 
;U \Z V* n m t „ 12 (Dliiti*^OPCRl^^Novagen(Z)pT?blue v e c t o r » i& 
ItO^P h3JHC«t^D->ftl/fe. PCRX 7 - §ii t S ^ f: 3 0(0 34 
ftb&PCR*n->£i&aSE*Jft«Lfc. 

i-?!2i(D^ □ - > CATGiM^ F>OittiH©Xbal*3<fc^Ndel«W(S«ffi*tiJS 

G C T C T A G A G C ATG T TTTCAACCCTTGCG, ^ I TlH^JGU (*T^t)*>IB^J#^3) CD S 
S*fl573-15930^^@EJiJ^^tI k 7 p ^< T - ^ T off ^ ^ 7 -f - £ LTffi ^T, 
iiiJDOPCR^^l b fc. 

]fie^l£>7£;£&IB8J (-r^^b^l2^J#^3) (IStratageneOpBluescript II 
KS + ^C^ - fC it ^ <Z> 3 * A ^ □ — >fc*<DBamHI-HiiidIIi:7 5 ^ 

^>h<hLT^n->{bb> ^LT££fCPCRiCcfc9£j&L£:itfc^cD5' 
^XbaI-BamHI7 7y/>btlT3' ^u^<D^\\Z^u-yit^^Z.h\Z^K>^^L 
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it ^ 2 £ , Hindlll^^^^^fb^ ^ ^ * > h £ LTStratageneCDpBiuescript 
II RSM ^ ^-^EcoRVgUtl: ^ D - >ft t it, 3' & m ^ S5 ¥\ CD — g& & S a c I 
ItCct Olil, ^ C ^ ^ ^ b , HindIII*3<fct^HpaI«H»fir«rPI«rATG(0iaW 
fc . HindIII;feJ:tfNarIffft:. *J;^eiT©7--JHfct'J^)t^UtfH0 

AGCTTGTTAACATGTATCCAACCCTCACCTTCGTGG 
ACAATTGTACATAGGTTGGGAGTGGAAGCACCGC 

— >1947 ( IE 3*J # ^ 3 ) $10©^^f^£^iti: ( 13 8 # JK ) I 0 0 X 
<Z) |5j -■ftiS'L t, 3£ ^ % Z> Hi ^ L £: G r a c i 1 a r i ops i s lei an e i f o r m i s if* 5 

A. 5 «^«ylcfett&GL3te^<P%^ 

( m X \ * , P i c h i a CD U 7-if^S53£&#:;f3<£tfAspergillusCD U 7 - ft *E * 

* co » W ) 

G L £ 3 - H t*DNAiJiJSft4«C«Al/, S5^lt?Stt**"r*»**>cfiC 

: tl C 1 L T , M^ J f 1 l("r^t)^iEJiJ#^3)^:Pichiapastorist l ^^^-fr 
§fcJ6C(Invitrogen(CJ;Oil&$naPichia Expression K i t * iH ft CO 7 a h 
n-;UtC^oT)Pichia^^^^^--pHIL-D2(A0Xl^n^-^--^:^^'r'5) £ E 
coRI-C?^{bb¥ft^^^b(Amershani InternationalCDDNA blunting k i t £ & ffl ) L 
fet>co(C, NotI-HindIII3|r»*JB<b(Anersham InternationalCDDNA blunting ki 

\ z m m ) y ? tf * > n £ ur*n->flsi,fc. 

0J © * JS » « -C tt ♦ 5tfe J Pl(-r?5:^^@SJiJ#^3)ti, Aspergillus nigerT 
3£5I£i±£fc#>K: ( P a 1 1 £ , (1993)Fungal Genet Newsiett. vol40 pages 59-62 
) % Aspergillus^^^^^ — pBARMTEI(Neuropera crassafi 3f5 O > ? ^ h U ^ h 
7 7 >Wtt^n* — ^-*4#-r*)«SiaI-C*ft L 0 , N o t I - H i n d I I I ¥ 
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»*«^7^y^>h(Aniersham Internal ional (0 DNA blunting k i t ft & ) £ L 
T&U — >itlsit* b y 7 X h fiDaboussi (Carr Genet <1989)Vol 15 pp45 

3-456Mc^^T^fi¥(iysing)|£^Sigma L - 2 7 7 3 43 <t ZS U 7^ W #--tf(tyticase)Si 
g m a L-80125 Mffl LT^SSbfc. ^Dh^7XM»)(6«li Buxton^ (Gene (1 
985) v o 1 3 7 pp 2 0 7 - 2 1 4)lCBiO^P h 3 Jl' K; « o ft , ^H^^bfeynK^ 
7X hoy U-f^f >^l:PlbTtt, 0. 6S<£ g'S EE £ £ hy:/7;tfD-*fttt 
J8LftE**MiPuiitS (Methods in Enzymology (1992) v o 1 2 1 6 pp447-457)fc<fcO 

assnt^D h n - ;n: ^ ^ ft . 

m & * ^IS^LftPichia pastoris^^^Aspergillus nigerC* »J 7 

- ft ^ ■- ^ $ tl ft C <h ft ^ L ft . 

A. 5. i - W * ft 

*ffl ft 9 0 0 0 r p m , 5» IB » -fr t * : i IC J: o T 0 « L . 0.9Si\aClTtft?£L, i& 
(breaking)i|£®f£(lmM EDTA, * J: tf 51^ U t D - SOill K - U > ft . pH7.5) 

\z m m m b ft o 3BBia*7^if — x*j:tf*;uT-!y^x»a««^T*»bft. 

8l^ifililiBM(Z)PS!SF(7*P f 7-f < >tt^-)StWLft. U 7 — if ib ffi 
» < ± i* > ft . 9000rpiT5#Wft4»L, *^T20J00xg? 5 d H S 6 S tt ft . 

T ;U # U tt 3 , 5 - =. h ^;WRttSS<DNS)fC«fcS »J 7 - if ?£ ft CD 7 y t^f 

SKttffiiffli$nftfflft-e>r>^3.^-hL/, firB»ii»soraiHtitoiiii/AF 

U 7 - 1? I§ it tt $ ft , iHljgt^^^ti IT^^rlfto 

£ *g , 10/i IO l4 C-f >^>j^I{lMCi; Sigma Chemicals Co.)^ 

tflOMl<0'J7--tfl*UJ«ft*« , Uft, S^S^Jl«25t:t 1 , © » SB 

^(DTLClT^lrLfto ^J5KSnftttltfi5ttAFS^Stt Instant Image r (Pachard 
Instrument Co., Inc.,Meriden,CT)ftJ8 H T^ttS L ft, 

SDS-PAGEte 8 ~ 2 5 X 12 y ;W 43 £ ^ P h a s t S y s t e i ( P h a r b a c i a) ft mm V Tlr o ft „ 
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^iX^>yD7f-< >yt)PhastSysteiD©SeiDi(iry transfer uitt ^1 I fc, 
Qingdao(+H)"e**Sn*:a:»*^&IIHISnfcU T-ifCMlT^fc^^ 
n&l*fa#£l:100fc#RbT«ffll,fc. 7^* U * X 7 7 ^ - If (Dikp A/S, 
Glostrup, Denmark) (C^^Lfcy^ta^^^IgG^2^trt^«i:UT^^L, 1:100 
0 fc # ft b T ffi ffl L o 

^ - h 1 , *E»»«*«#-r.«Picliia»Re»#©»«r 

1. U7--Kett&»»«5BBfC»ftb ( * §1 € • K 'fe H ) • B ^ U - X O ± 

: 11 12 13 15 26 27 28 29 30 

ycXCh*. : 139 81 122 192 151 253 199 198 150 

♦ JfciSttMU lOBMy "J (pE 7.5) f<D2 96 (w/v) ^'Jn-f 

> N 1% (w/v) ^U*n-^**WMMa^ 

sfJMI(^f) 0 10 20 30 40 50 60 
l^T^^l 0 18 54 90 147 179 253 

2. tfxx*>:/nyh#« 
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A18 


10 


A20 


-32 


A21 


8 


A22 


8 


A24 


- 6 
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As 
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#1 # 
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'J 7 - 
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, 5 b m 


o-r >*^^—>3 > (o. if < > » * w fin tK"» 


* M 


« * * 


to 


* '> 


m m ) <d m , 


t ;w ft u ft 3 ; 5 - >> — h □ it u ;u s u m tc £ £ # 


«f "C 






o 






i ) 


* ^ 


CO 


U 7 


- if n§ tt <£> 








a 










* tt ffl 




n 


. 5 . 4 + £ i: 


^5.9 + ©«t«llj:^nf tl0.13g A F / U y h ;U & £ 


0. 


4 4 g / U 






£ 4 * L T 


^ . c co m m « » ft 'J r - if a* iffl jb a> e # m £ 


n r 


V* £ £ 




7K 


b U 7 




■c « 


O o 










2 ) 


mm m 




fcti 4fc 


Jc & * U 


7-if?£ftcD##T 
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5.4+ 


51 


5.9+ 


148 


5.13 


99 


5.15 


25 


5.19 


37 



* Jfci£t£{±25 < C fC & 5 J £ AFjg£©nmol/#7mg^ fT^l $ ft Z 0 + I* 0. 2X 

ISSttGLOlfi^ 1 AU.nigerlC* V>TiiJiai^-e^l Lfc C £ 3: ^ f * 

M U IE & b E . c o 1 i & m H fc H ^ (Qiagen<E>Qia express vector kitCD^U 

LfcGracilariopsis lemaneiformis*^O^^b^^^{cM-r^ir[#:{Cj; D IS ^ 

b . & it at = ® m 
tt m a a 

B . I . I « » £ # ft 

■ MMorchella c o s t a t a , T * U # # ;i/ ^ * — 3 U^^a >(ATCC) 

H b • m & # ft 3© fc J: 0 H JR L , 0.9*»aCl-C«5»U'fc. 

««Ifi** : eyt'f-l?— >3>i:J;oT««L, *^T*lTfiX3»H, 50 
■ M*x>R-NaOH pH6.2(i® J^A)^ t t t t fc. 3HBJia«H- (debris) tt 25.0 
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> y ic Jfl n . 

B.1.2 fl-v^Dx^X h U >Sepharosey;i/fC<fc*#* 

mm&mmto&toZfrCto»VfcA^¥-KfcL1t8-i'*U7 : *X h U > Sephar 
o$«y;MB* 7 A (2.6X l8ci)KI»^ttfc. ^ ©^7 7 A ^ 3 j^lOlf lA^,t 
rX 1 H NaCl £ ^ tf 2 §I(DlIiATI5fe#lfeo a -1, 4-^ )V f) > U T - if £ !i ® 

0mMt*X-hUX:/n/1>-HCI(pH7.0, «««B)fc«Afc. 

m & <D & 2> m ft £ £> 6 *> b «.,-« S^.B-e. ¥ ft ft b ^cMono Q HR _5/5^7 5 A fc rt> 
feo ■«© ij 7-f*0.3M NaCl©rt^^E^«W«B€:fflV>T*aibfc. /3 - ^ 
^ □ ^ * X h U >Se pharoses dt hy97-f-C*i:»6nfcU 7 — if P #r 

> » * I 1 5 0 At I fc » * U . FPLC*frT"C»frStlfcSiiperosel2*7AR:^» 
it . 

B.1.3 o-h4-yjM>'Jr-1iiStt©7 7t>f^6tfCSH»affi, llpH, 

a - 1 , 4 - if )V 13 > U T — if ^ 14 CD T y ir< cDfc#O£J&^^*£tel0mg/mlT ^ n 
^ ^ ^ > £ <fc 2 5 m M . Mes-NaOH(pH6.0)£^^ fz <, 

10m M EDTA£7y iJDTtfc. 

» # X tc 12 ® b fc <fc 5 {C * ft b » 5 . 

IIpH«WI:i3^r , S«Jg^«tt40iM««K*©10ing/ml<7>r5 D^^^> 
*4Htt7JPhfh5*-7*4tt*. «JBbfc««*«:. ^ 'J v > - N a 0 H ( p H 
2.0-3.5). HOAc-NaOAc(pH3.5~-5.S). Mes-Na0H(pH5.5~6.7), Mops-Na0H(pH6.0 
-8.0), i5cfct/bicine-NaOH(pH7.6-9.0)T$>ofCo E * £ * 3 0 <C T* 3 0 # 181 fT o 
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pH6. 0) £ « /B L £ £ <£ Bfc T , i E t I C T * 5 . S^iaiti*3t(C^L/5iJ: 

SDS-PAGE, *<<7 t *:7-PAGE*3<fctf»«j6««8c»&, 8~~28ScD£7gEy;U;!3£ 
tfpH3^9®*JEy^*^tl^*lftIlT, PhastSystem(Pharmacia Sweden) "efr 
o . * » * IMC «! V> T . »ift*#<Pharmacia)fcJ;D«S&3-ns*JB 
IC^o Ti^feT^filfe. IIS tt, PhastSystciR:5B«l>&PASTr»fibfc. 

« « * » k ji« ^ t v y ;u £ i^^i4r>^>o#aTT30t:T-^'f > * :x 
^ - h b & . ■«CD'J7--SoiSttA>Htt, l./KlKIiffl^fcftftl: iOHi 

^ £ i± o .... 

B. 1 . 4*8 * ' 

B.1.4.U -1,4-^;^ > »J r-f »^«*J:t^*«.« 

I i © 'J 7 - if « , fl - Dr*X h >J >Scpharpse, ^>:/>*5c$;tfRed Se 
pharose^r^^Lfc^^AfC^lFT^ C t & M> ffi $ tl . 0 - > £ n^^FX h 'J > 
Sepharose4By;i/:fc<fctf5*>:/>£3te#Lfc;& ^ A £ . MM@W<Dfci6(C^fflL 

:oiitienfcU7-i?«8»u, ■«© u 7-** o i**t 

**lOHX^>/^IS4AyTU3t. SAWtt. Mono Q HR 5 / 5 CD * > £ 
* L . 

»«Lfc#*tt*ieTi&0. *r«»««fc!ft**3KSfcJ&>ofc, # ^ * * SD 
S-PAGE-CJl*gfc£ t , 1 1 0 k D a T & £ <h £ £ *l o 

»»UfcM«<DU 7 — f£ % 3 - 9 ©pHSS*tf5y^T?0*«ja«»*l 

> ft mm & z ^ v tc . »*€r»tHbfe«*«spji©s$tc«fiFbT, ^ < ^ y 
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b . i . 4 . 2 m m <d u T--i£tfi&m?z5iifc<DmmriU&i:z*mmMm 
c t tfi % m ts n tz . 

B. 1.4.3 ^ ^ 4# S « 

If S b & m M CO U T - if fc* , 7 ^ h * y * U H £ V j|/ h - X «b V )V b *\ 7 $ 

t-X (100U ITO^tt), lft.fr> T V • )V b ^ * V - X (9 7X) , )V b *\ 7 * * 
- * < 7 6 X ) , h h U (56l)tl« * ft, f l/Tltt^Sftttvjlh- 

t ^ n ^ ^ * > ... 7 5 n — x ,43 cfc # ^ y 3.- y > « * , m m <d y r -'-tf \z <fc 

D # # S *i fc ( X « JC ffll * -T * ) . I IS O 'J 7 - 1? 11 , 1+ v u 7-1fC* D 
, x > K ij 7 - ^ . ^ 6 C ©ilttp-- ha7xz^a-D-? 

^h^^^^- — ^*»*-T*3&«. I 7C * ^8 / o y ^ $ n p-- h P 7 x r a -D 

B.1.5 Morchella vulgaris 

M o re h e 1 I a vulgaris^ % £ ft tz a - 1 , 4 - >f )\s jl > U T — -¥<D&mn^&£ZS 
<l IS # It 0 / P h 3 JMi , Morchella coslatafC^^tOlEiUCt^o/i ( 

&Mhmm-?&-Dtz.) o 

B.2. lia^(Dtt-l,4-^J^>'J7-if07a/iiJ'J^^ 
B.2.1 'J7--tf©75/^SB^J^t 

•J 7 — -if Clostridium h i s t o 1 y 1 i cum * (D X > F ^ P t-f Arg-C^ 

fiLysobacter enzymogenes&3fe<DX> K^Df^t-fLys-CO^ftl^'CtfS 
fb L . liTtlt)IB^J^^>^^U — h # t?*0, Boehriner Mannheim, Germ a ny#> 6 

if(0.1mg)*50tflO10M»*, 50mM^^;i/T^>, 0.1M Tris-HCl, p H 7 . 6 JC 
b^Co H.TSV^ 10jx 1(D 50mM DTT43<ktf5mM EDTA«r*jbDL, N : T 5 0 t: 1 0 # Pel 
> ^>/^«€«tt*J:^aa*1tfc. ^ViT, 10ul<£>50mM Tris-HCL pH8.0 
4 3 coiMgCDX>r i yn^^^-*tfArg-C^^j[JDb, t I ^ , M ft £ 3 7 *C "C 6 P# |H| 
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fx o ft . 

^ (7) y X f < >CDa£?g# {C, 12.5m I© 100iM3 - F 7 t h T ^ K £ i3s 

X > H *7 U <r 4 :*--ifLys-C"e©iiMta>fc«>fc:, Sft i!£ f£ *g b £: »J T - if ( 0 . 1 m g ) 
6S0tf 0.4M N H < H C 0 , * pH8.4fc8#l,fc. M,7fB^, 5 m I <£> 4 5 m M DTT 

£^JJDLfcl&, N,T50t:T?15»M, *>>r?*K£*tt$3<i:tfjl7n;5'frfc. ^ & 3; 
V ft L Tc '& . 5tf 1OI00IH3 - H7t h75 H S S ftl l T , » i T , Pf^fT^ia 
, 15^B'>Xr<>*8*#{blfe. & IC , 90//I<^7K*3J:^50Ml^50inM trici 
ne^cfctflOmMEDTA, pH8.0t ©5yg©X>h + yDf^t-tLys-C^^iJ0b, ffi 

t ^ N t T37t 24 m m ft o ft . 

CO^m^i;^:^^^ F£^^A(7K*<D0.1STFA);fccfctf&&gB ( T ir h - h U 
;U + <D0.1%TFA)£JB^T, VYDAC C18^3 7 A (0.46X 15cm; 10m d;. The Separatio 
ns Group ; Cal i fomia) ± I 10 HPLCC 5> i t it 9 IRLfc^^fKfi/m/Xfl: 
iiSBIttffc'fr-'f^-JMpulsed-liqnid fast cycles) £J8^TAppIied Biosys terns 47 

6 A 5/ — > * — K: <fc o T E 5U-ft ft -T <5 » «C » Develosil C18^ 7 A (0.46X Hcoi; 
3 m m ; Dr.Ole Schou, Novo Nordisk, Denraark)TS ^ □ 7 h ^ 7 7 I , 

M^Morchella costata^3fecoP^OT5/^^^J1f^^iai7tC^-r. 

M^Morchelia va 1 gar i s S * © i i © 7 5 /Kffi*J»«£iai8K:^-r. 

b.3. m m m & <d a - 1 . 4 - ^ ju a > u r - -tf ^ j - Ht safe? (ODNAS^jft^ 

B . 3 . 1 #^£^^CDfcS6077& 

DNAteDellaporte£(1983-Plant Mol Biol Rep vol 1 ppl9-21) IC g2 f 0) ^ 7 C 

m m u ft o 

B. 3. 2 PCR 

BWCDDNA^^F-OSHaitt, Gene Amp DNA Amplification Kit(Perkin Elmer Cet 
us, U S A ) £ & L , Taq#U^7— -tf*«K:lBlA(PCR"9--f^;U*#flROC:i), M. 

P C R U- -1* ^ ;u : 
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c 



■W1 ( g > 



93 



5 



60 



5 



35 



94 



1 



2 



72 



3 



1 



72 



20 



B.3.3 FCR7 7^/>hO?D-->y 

PCR7 7 ^ ;* > h ««it38#Offifflift^.Sfcfi!HpT7Blne(No¥agen)tc^ a - - 

B.3.4 D N A E #1 £ 

r *!DNABSanger& ( 1 9 7 9 )©y * i/ S I: * 1 « IC f H , Auto Read Seque 

ncing Kit (Pbanac ia) £ <k ^Pharmacia 1KB A . L . F . D N A ^ — *r > it — ( # : Sang 
er,F., Nicklen.S. *5<fctfCoulson,A.R.(1979). «*$*§'f>'t:e^ — SJBUfcDN 
AiBfJ ©ft^Proc. Natl. Acad. Sci. USA 74:5463-5497. I^TffiJiJfc^SfTO tz 

B.3.5 7 < y 7 'J - © 7 ^ij - Z > ^/ 

StratageneJ; 0 §fc , IZap7^f ^ 7 U - © X ^7 U - Z > ^ $ , :7° U / W :/ 'J ^ 
-f-K— S/a>*J;tfA'f^uy^f-K — ->a >S2XSSC, 0 . 1 * S D S , lOXDenhardt' 
si«fc lOOtf g/nl« ttlf^lSf DNA*Tff o fcK^ttSltOttfflSSW iCffi^) T 

7 U ^ -T if — •> a >li55tn tfro fco 7>f J^-^ 2 XSSC, 0 . 1 S S D S * 2 
\M . iiJ:^ 1 X SSC, 0.1XSDS*T2IsIiSfe»L/fc. 
B . 3.6 zf a — 7 

^ □ - >{fc I fcPCR7 7 ^ ^ > h $ , lQ«MHax$fflt)^nfl:lcJ;0. p T 7 
^^ — ^^^JSIL, 7 7 ^ ^ > h 5: Agarase(Boehringer Mannheim) I: <fc o T 7 ^/ 
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□ — V V * y h«t>f^9O-24Obp(Dl$T^o/:01?Prioie 

-It random primer kit (S t ra t agene) J H Ready to Go DNA labelling kit(Pha 
r m a c i a ) £ ffl ^ T 32P-dCTPT« ■ t * • K 9 -f ^ — > a > S * £ « L . 
B. 3 . 7 m m 

B.3.7.1 ■ a-1,4-^^* > U 7-*ft 3 - HTSPCE DNA7 7 > h 

( ^ t \z ^ -r ) & , ■**u^x^u*5 t F*** , rafc«6K:ffi^fc. 

C © U rf J* ^ U^^ 1 HttMC*,fcrKMYOila*3^S*(il/fcDKA*it#|-r<5fc«6flC>P 

7 ^ v - t l t ^ £n#£„ 

Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr Val Leu Asp He Val Lys 
Pro Gly His Gly Glu Tyr Val Gly Trp Gly Glu Met Gly Gly He Gin Phe Met Lys 
Glu Pro Thr Phe Met Asn Tyr Phe Asn Phe Asp Asn Met Gin Tyr Gin Gin Val Tyr 
Ala Gin Gly Ala Leu Asp Ser Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr 

I, T , ^7 V-B1/B2 ( T E # m ) *T«0^7^f7-iLTffll^. 

7^?- Al: CA(GA)CA(CnAA(GA)ATGCT(GATC)AA(GA)GA(CT)AC 
7°^7- A2: CA(GA)CA(CT)AA(GA)ATGTT(GA)AA(GA)GA(CT)AC 
7*547- Bl: TA(GA)AA(GATC)GG(GA)TC(GA)CT(GA)TG(GA)TA 
-^54 B2: TA(GA)AA(GATC)GG(GA)TC(GATC)GA(GA)TG(GA)TA 

y;U^6«DtHUT, Agarase (Boehringer Manheim) T M 31 L , ^ L TpTlblue 
^55 — ( Novagen) I: ^ P - > it L T i ?ij ^ t t , 

PCRi (l4*C!)^D->ft7 5y>>M4, gE^J&£L*:^:/^K ( ± IB # JK 
o d £ ) I; jtt ^ t § 7 5 / St £ n — H L T i5 0 , ^fc^ti^n©I^T$ei:2 
■3©-f>hn>*=3 — Fl/TUfc. MCICO^TIJ, PCRlfiilBbfcDNAE^Jtt, B[ 1 4 
S # # C t S <!: , 1 2 0 2fi^ 6 1 5 2 2tt T * S ft 5 B W C » * t * . M V fc O U T * 
PCRif«L/feDNAE^J«* H15*##icr*i:ni8tt*6 1 5 3 5tt T * S tl ft E 5! I: 
ft £ "T * . 
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- ^ > * o 

14 (C ,t t 12 ^iJ ^ f ^ b (T!B#I«C t) . II V fc O t> T tt, ±(;ieiO^^(i 
M C ;7 □ — > fcATGUSa H > OlMOPslI, PvuII, AscL *3i;tfNcoIftJI&SE{5r 
AAACTGCAGCTGGCGCGCC ATG G CAGGATTTTCTGAT> *t L T m 4 * ®:»a*M297-1318© 



MC©5e£&S!?y£. StratageneO pBhescript II + — O BanHI-EcoRI 

« & Jc . it ^ <D 5 ' 5fc«l£y/A*n — ><Dl^ < ^ n - > l ) fi^OBglll- 
EcoRI7 7^>>S<i:lT^P->ltt5C<i:lcJ:0i^Lfc a Ifif ^3' 5fc 
£ , # fC * ^IfrLfcpBlnescript II KS + ^**-*EcoRI;fc<fctfEcoRV-rfHftLfc 
^» ^oyyA^n>-> ( ^ 2 O ^ □ — > ) j&> 6 OHsp? (Aiershm Internation 
alODNA blunting kitSttffl L T ¥ » * M ft U fc ) -BeoRI7 5 ^ h il«t 

5 : <!: I; J: 0, ^tfrbfcpBluescript II KSI^ ^ ^ - (: ^ d - > ft b , # ^ , 
ate^©*lffla»&, EcoRIT»fcbfcS5K:**l,fcpBluescript II + 
^ - fc , * 1 0 D- 6 ©EcoRI-7 7y^>h*l»t*itl:ckD, $ b 

KfcftiU&pBliiescript II KS + ^^^-tC^n-VftLjt. 
B.4 Da^^tC^^&GLjBg^<P%31 

* £ L » * o 

C ni: 1 L T , M C it ^ (H14) £ P i c h i a pastoris^fE^ (Inv 
i trogenC ctDiln^n^Pichia Expression Kit^(;iHi07'nh3-;M:^o 
T)Pichia%^^ ^ ^ - pH I L-D2 (AOX 1 ^ P ^ - ? - £ W f £ ) £ E c o R I *8 ft L 
5F*t;k^ft(Amersham Internat ionalO DNA blunting kit&ttJ&)l/£fea>lC. Xb 
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aI-XhoI?i^^jl: (AmershaiD InternationalCDDNA bluning kit«:ftjf!):7 7df* 

91 <o mm mm -c « . Mcit^^i (±ie<D^3fcpcR(c^o^^bT, ftj is s& & 

*iAt*£l^tt014t|^i;T*4) » * Aspergillus nigerT3!fi£-fr£*t<s6 
f£ ( P a 1 1 £ , (1993)Fungal Genet Newslett. vol40 pages59-62) , Aspergillus 
%m 1 * ^ — pBARMTEl (Neuropera crassaSl3fe<2>^;U h U ^ h 7 7 > » tt :/ □ 
; E-^-**ft5)*SaaITafl:lfc ! bOl:, Pvu I I-Xho I ¥ i * ^ ft 7 =y 7 * 
> h ( A m e r s h a m InternationalcDDNA blunting kit$^ffl)t LT^ O - > it L Tz: 
. yn h^^X h ^Daboussi^ (Curr G e n e t ( 1 9 8 9 ) V o I 15 pp453-456)fCt£o 

T8#(lysing)»*Sigma L-2773*3j;r/U7 L ^^-if(lyticase)SigDia L - 8 0 1 2 ^: 
l/taaifc. y P h y 7 7 h O «Baxton^> (Geae ( 1 9 8 5 ) vol37 p 

p207-2i4)fcfB^(DyD h n ;m: ^ ^ ^ , ^M^&Lfcya h y ^ x h<^^u 

- x >f > ^ I: H I T , 0.6X(O«SJE*«^b h y^7*n-^*««U/tK»tt 
Punt £ (Methods in Enzymology(1992) v o 1 2 1 6 pp447- 4.5 7)iC<fc9AL^2*l£::7* 

d h 3 )v \z m /£ . 

J^^«> ^R£'j)l L fcPichia pastoris^S J; ^Aspergillus nigerC^^t 'J 7 

-vrntetifimmztatz. £ * ^ u . 

PichiaU 7 - 1f ^ S ^ i #: ^ ct ^ Aspergi I 1 as U 7--t?^£fi£&#<E>8¥#r 

- & m # m 

mm mm m ® o mm 

M flfi 9 0 0 0 r p at , 5 ft RI3 38 <k T § CI £ fC «fc T IhI JR L , 0 . 9 K N a C I T ffe # L , f&5£ 
(breaking)^®^(lmM EDTA, *«fctK5*^U1rn — ;U^#50iJI K - »J > R , pH7.5) 

ffi » » ff «E tt ImMCD PMSF (7 p Dr7-if^>ttf^-)$^fbfc. U T — if fe& Hi 
« ( ± m ) * . 9 0 0 0 r p m "C 5 ft ffi & >b L , *V*TM0.Q00XgT5#IBa**»&. 
7 JI/^J 'J t 3,5-y Z h □ if U ^;W»ttje(DNS)(C«fc* U 7 - "t? S 14 CO 7 y ir -f 
'J7-fttHi«lfi!)HSt*«i©4X7 5P^^5 1 >**(i:fifil/fc. SJ^i^ 

i « u $ n fc ^ 1 1 ^ > * ^ ^ - h l , ^LTumte&fenfflm'e&QthVk? 
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£ *g -o * 10/i i(O l4 C-f >^>i^(U Ci; Sigma Chemicals C o . ) 33 

^OTLC^t^W Ife. £)&£nfc;fttt?£f£AF^£«te; Instant Imager (Pachard 
Instrument Co.,Inc.,Meriden,CT)£J8V*TfciHl/ifc. 

SDS-PAGEtt 8 — 25XftiBy;i/^J:^PhastSystem' (Pharmacia) LTIto . 

^ x X & > y □ *x "T* > ^ & P has t Sy s t e m CD Semidry transfer nni tT S * b fc . 
Qingdao(China)T^^^nfc|0:^^^^6^^$tlfc U 7-1f(:^btt)fe6$n 

1 *«#S.l:IOOfC*Rbttti bfc. 7;M'J*7 7 7^-f (Dako A/S, Gl 
ostrnp, Denuark)!:^^ bfcy^^^^^IgG$2^{a^tbTtiL, 1:1000 

/t - hi, Hflfe^^^^^WT^Pichia^M^^^O^^r 
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A18 


10 


A20 


32 


A21 


8 


A22 


8 


A24 


6 



A - h II, AspergiluIIii* 

is * 

I . 'J 7 — -t? fir tt li . 5 B (S3 © -f > * i ^ — -> a >(0.2JS#-t?i'>»sfl6<JjtlD;'k#S? 

■c an « b . 
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* 


8.13 


11 




8.16 


538 




8.19 


37 





. HI JiJIC U 7 - if # A., n i gerjc &^Tffl&ft~V5£mLfc Z t: £ & Jr . 
51 + , 5 4 + , 5 5 + , 5 9 + , 5 1 2 , 5 1 3 , 5 1 4 , 5 1 5 , 5 1 6 , 5 1 8 , 5 1 9 0 

g H <h LT ,4 C^>:/>£&/8 L a - 1 , 4 - if )V * > U 7-if£f£c7)#£?^#> 
CD T L C £ , El 2 0 (C ^ -T 0 SJ^?l^tl^TLC(-CD-^fCo I/— >##«»tl«<0**fc 
*f f 3 : 1,512; 2,513; 3,514; 4,515; 5,516; 6,517; 7,518; 8,519; 9,520 
. 'm < » th l, 1t & tfi » & . 

Gracilariposis lemaneifomis (Santa Cruz"C# ^ 6 f 5 tl t o -1, 4- 

yju*>ur--Ko»*«l«*«fctfW«#»©^ r nh3;Ptt, * * W tc it IB co 
y n h n ;U , 0q A Morchella CoilaU t H C t » 5 ( 19 jR & H * ) • 

1. U 7t^-7TiKlircf±^cD^^E?l?"C^§Gracilariopsis leman 
eifomisfi a - 1 , 4 - if )V ft > U 7 — if <D W 18 ft W" 

'J 7 - € O 7 5 yiM^^^TOlC^t, 



7; 
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Asx 


15.42 


Thr 


5.24 


Ser 


6.85 


Glx 


9.46 


Pro 


5.46 


Gly 


9.08 


Ala 


5.38 


l/2Cys 


1.57 


Val 


6.60 


Met 


2.90 


De 


3*66 


Leu 


6.00 


Tyr 


C <1A 
O. W 


Phe 


4.37 


His 


1.65 


Lys 


4.44 


Arg 


4.17 


Tip 


1.75 


: 


100.00 



2 . ib m m 

£ <D H: « , 2^fiD^>^^«BJ!IOiaiO*^tBHtt (PCR^^^^>h"C^^ 
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1: ATGAC(GATC)AA(Cn^TA(CT)AA(CT)TA(CT^GA(CT)AA 
Tii * -2: (AG)TG(GATC)GGCATCAT(GATC)GC(GATC)GG(GATC)AC 
^rt?-3: GTCAT(GA)TC(CT)TGCCA(GATC)AC(GA)AA(GA)TC 

L X AS ffl L £: . «#$nfc , H , 'fXOPCI77y>>h^4«Sn, N o v a g e n CO p T 7 b 
lue ^/7^ — (c /7 □ - > $ n 0 PCR7^^;*>h£^ir3^<D&3£L7c:/^* 
^ #L*. « L , d CD' 3, P (75 2 n — > ffc $ ft 1t P C _R y ? 9_ * > b ifi , 3 o 

d <Z> d £ , * 'J 7*;^70lSf:tt, '>^<(i:!)30©S?5:§a-l ( 4-^JI/ 

ck^^U 3— y >T3.37mg/Dilt$S. 

4 " l^oSM?©iJ7--i?<o»*»a!*^T[:if. 
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JS[£t|AF(ninol) 




657 


h h »;^-— x 


654 




670 




674 




826 




865 


r^X h U y 20 


775 


t^X MJ > 15 


775 


7=M=-X h 'J > 10 


844 




732 




. 592 



fcfo&W : 10nMOH0Ac-Na0Ac(pH3.8)$$W b T ^fe, 

SttlOmg/aii-e^o fc. U 7 — if&<fctf*£jtaAfc»<B*»*fi.tilOO<£ IT'^o 
fc s * m m \Z 4 5 TC T 4 0 # -c & o • 

'J 7 - 1? li^ > , - y 7 > f h 7 t y iJ U F , h U A n — ^ , ^ V v ;U h 
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*^>©R*£«THfc ; 50t KIT "C li , 7^a^^^>tt^U ^ - y > £ 0 

6. "J 7-f OSIpHUltt, pH3.5i3.fctfpH7.O<0rarfc^fc;M«pHtt3.8-C 
$ of:. pHK*fcffl^fc««iKtt. ^'Jv'>-HCl(pH2.2-3.6);NaOAc-HOAc(p 
H3 . 5 ~ 5 - 5 ) ; Mes-NaOH(pH5.5-6.7) ; Mops-NaOH(pH6. 0-8.0), £5 £ b i c i n e 
-MaOH(pH7.6^9.0)-C»ofc. T^T<0««*ti4OmMT?*ofc. 

7. P-^ DD$If If r*S(PCMB)tt, U 7-"KStt496 

%m m l v p *. k - s h ^ & m -e - £ £ * r . 

7 . $ £ & £ ffl ^ 

ft ( 0 X , IX, 5 X , :fc £ 1 0 X ) „ l-^D^/-^O5ii|l45STf*0, £ <£> *g ^ 
6 B IV -f > * a. ^ — 5/ 3 >«(DAFJKS£34XiiiniLfc ; 2-^ P /W - JKO I 1 

» k fcU X T? & 0 . C<O»Sttl0HfS-f>*3.^-'>3 > W: <D h?$L m * zo%m fin V 

fz ; i-y ^ / - JKDllit fi 5 0 , : O fi St (i 3 B FbH > + a ^ - a 

>t0AFJRiH$ 5 2 X it JJO t fc . 

X*y — ;U££*T<B»«-eK*l/fc<0. 1 , 3, 5, 7, 9, 11, 13, 15X) 

• 7 Bm< 3 ><Dmmm&\* 5 %i?&r) t z <d m m \z mm & * \ t%m 
m l tc 0 iob p H H > + ^^ - y 3 x^siigin o , c <o m m \t af jr m 

* i 

6 % m fin b o 
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(v/v) 

0% 
1% 
5% 

1056 



0 


l 


3 


6 


10 










0 


84 


261 


451 


68* 


0 


SO 


280 


530 


803 


0 


115 


367 


605 


853 


0 


107 


307 


456 


583 



1 . 2m m ® %k m m £ CMcM.costata:fc<i;tfM. vulgaris^ 6 *i §J Lfe U 7 - i? K «fc 

2.1 ^ ^ ^ ^ .M fi^* tf> U 7 - if 

& M ( T CO ^ £ # j& <D C t ) , g & # K J£ « # mM» * <D Na, -EDTA* « 
*-r*5mM©H0Ac-»a0Ac(pH3.9) ( Ilg I t BACE) T^^dch^r^To t£ & fc 
li0.85JNaCIO^rn^SK*«# t L T ffi iTOAFO^^li, JR I 5: i I 

. BACB*fC0.85XNoaCi£*#-r££, AF © JR I fi S i '> I fc. 



BACE 

NaCl (0.8556) 
BACE+NaCl (0.85%) 



0 13 8 

0 229 498 575 

0 46 128 217 

0 123 239 249 

0 153 281 303 



2.2.£XT<Dmffii& : Mes — N a 0 H , Mops-NaOH, Hepes-NaOH43<fc£*Bicine-NaOHr2 
, M. costata&JctfM. viilgarisft*©U7-'tfc!)fc*o51Sl6JI#'X?ftofc 
o HOAc-NaOAc««^*-e"tt. 'J7-^li^FSST*0, ^n^A^CD^W^O 
& /B * AFiRfiO«^*5l€rjBCLfc. 



7.3. I> 7-^*J:^K»8|i*^AP4^C&ffT»» 
3.1. X>H7a7-f©^S 
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^ o > ^ ;u 3 - x tc m m m \z m & n it • io-i5sfris («*%ri:s^^t) 

(reducing matter) , AFO Bi i l» 5 A* 6 'J 7 - if CD £: 
JixoiItltifelLt^O, $5l:i9i<olllfciIiTx>F75 7- 

n . 

3 . 2 . ^ ^ ? ± - if i3 <£ 2/ -f V T a ^ - if (Z> jf 

AF©ttS*pH4.5;fcefctf5.0T50X*^Jt^;*ii-;fc. R * * tt . < V 7 5 7 - If $ 
fctt^;W^^--if(MegaZyne Ltd. ) * * 10 L T $ li * III L * ^ If , W A IZ W <* 

^X*LT;&%fi 3.5 4.5 5.0 

97~0>^ ioo 100 100 

77-*:+ Xy7*7-£ 136 152 150 

.j 7 -e- + 7^77"^ 132 158 155 



4. !4OS«lc81-5iS0iJ7--e(Z)fl»fi»*«S 
4.1.M.costata**0 U T — if 
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2mg/ml 


4mg/ml 


10mg/il 




0.5 


1.6 


2.2 




40. 6 


58. 6 


56. 0 




100 


100 


100 




107. 1 


100. 1 


99. 7 


h^v^-iJ-yf— x. 


86 6 


98 2 


95 9 




82. 2 


81. 5 


75. 7 


•f^x h y >io* 






68 3 


-r^X U >15* 


- 


- 


81. 1 


7 s * X h U >20* 






46.6 








92. 9 








106.5 








128.5 



4.2.».vnlgari$ft *CD U 7 - if 

m mmmit 1 omg/m i -c & o ^ „ 
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TJl I X 


10.1 




49.8 




100. 0 




79.3 




92.4 


-?JV h^^^-x 


73.9 




62 


t^x h y > 15 


45 


-t^x h > 20 


37 




1O0.5 




139.9 




183.3 



M.costata* J: rXM. vulgaris**© U 

h V A D — 7 , /W — * . ~ >? U — 7 , - fUj-h?* — 7 . tf )l> *3 — 7 . -f 

V v ;u N — X , a-, J;^7-'>^ Dr^X h U >, ;U ^ > ( p u I 1 u 1 a I a 

n) $ Zt IZ # M it Jfc ffi <D 7 n 7 ^ $ tlfc p - z hn^x-;ua-D-v;u h >\ y ^ 
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*>-Fo &*a6Ctl6©««ft.HIO , J7-'Si:t'bi:48l»B'f>*a^-h 
L « , TIC:/ W - h ± T ft ffl 15 1^ AF# # ft L * o * 6 T * * . 
7.5. 'J r-i?*KRJt:oSipH*«k^SlI« 





Eli pH ^fe. pHfe^ 




Af. costata 


6.5 5.5-7.5 


37 C; 40 C* 


M. vulgaris 


6.4 5.9-7.6 


43 C; 48 C 1 




Gradlariopsis 




lemaneiformis 


3.8 "3.7-4.1 


40 C; 45 C 



7.6. M^S&Gracilariopsis lemaneiformis**© U 7 — 1? I: R t ^ U □ - 
^lci3^tII&lS^<k 9 ii5 < & 3 c £ £ ^ "T • 



25 C 30 C 45 C 

-Fwfi^v o.sir ui33" i.nr 

^V3-^r> 0.592 1 0.904* 1.861- 
72.4 79.8 158.9 

7.7. 'J 7-~t?©#^g&£tfpHI 

^li^^G. lemaneiformis**CDU7 — if, Aft»t't±mfflf©&t'*G.lemaneifor 
mis**, M.costata^J:afM.vnlgaris**©M*©^JB© U 7 — ifcD#^§£:, 
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E y JK 8 ~~ 25S)-TrOSDS-PAGE£<£/B L T , 1 1 0 , 0 0 0 ± 1 0 , 0 0 0 ^ ;U h > £ ji, 31 

*> ~D fz . 

M^S^G. lemeifonisA * CD «J 3.9#iSt* 9 fc , M. vulga 

risft*OU 7-*C^^Tf4, pI«pH4.6#i£T^O, M.costataS^O 'J 7- 

7S/Bi**6iesn5pIII4RTOi:*!)T** : 

Mli^^G. lenneiforiisAA® >J 7 - if: 4.58, d J: M. cos t a t a A 3k O U 
7 - if : 6. 30o 

7 . 8 . £ x X * > y P y x * > y K J: * U 7 - if © ft « ^ ft K ft - 

U 7 - if fc 3t f £ trt # a , * ij 7 * ^Z70Santa Craz^ 6 £ n & • R O >J 

7 - if t> @ K L fc o 



]S3§|^5*G. lemaneiformisffiife© 



l£SfiSS=G. lemaneiforrais 



*U7 * Jl/— Tfi5fc©G. lemaneiformis 



M. costata 



ML vulgaris 



i. v.mm v> u 7--K©Rias»*j:tf#^ri!!»-f > t t* * - 

\Qmg/m \ <D £ n m m \Z & it* T * » . c o s t a t a <D U 7 - if \Z ~D V> T O t£ , 7 5 o 
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^>=i-x ^vu I — x 



T * ^>1%C2%) 19. 3XC7X) 73. 4%(67. 2X) 

3— 4*>1JI(2JD Q.OOO(-) 48. 8%(49. 7%) 



0.1M^;U3-;*JC£5l5&^te, ^ If £ 1 6 2 MCfilP $ t 5 i if *n9.3^ 
7 % f: ^ t § «6 > 88»f*« — * o . l M7jp h-xi: «tSi 

# , S I ^ ii to d ? i t i S i; ^ t « f f I ?i ^ a6 , # » Si W * . 

M.vulgarisO 'J 7 - if C ^ T li , 0.1 M^^n-X^^t/^^h-^^, T 

5X 57% 



9 . 2 . pj m m <i > t tr * - . 5* * * > v u ^ ~> > 

u M © 5 s * * ~> V 'J a > > <D # ft T T , lifiD 'J 7-*-* J:tfll.co$taliO 'J 7- 
9.. 3 . # rJ M ft -f > t t: ^ - : P C M B 
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HD7y-fe*f*frT"r, 2 mM^) PCMB0 # fiE T t , ?§teteM.costataCZ)iJ7--t? 

d i: * * * "T * . 

R Jft S§ * 4 . 6 1 J y h;UO^^^S (HOAc-NaOAc,pH3.9> 5mM N a 2 - E D T A £ <^ W 
"T £ ) * *C , lOOOg© f *X h U > (t >y>^ TermaiiylTlO^lll^^tlS 
SI JI I, T » ) E ffi tt . IIIII»l«*6»*l/&3igO'J7-1f 

in T * - £ -fc <t QM-th L .... S ^ i& ff o . 1 9,0 B (c , U 7 

f O W © /t y ^ ( 4 m g ) £ in U „ 

0 1 7 13 19 24 31 



0 18 116 195 264 500 668 



i^-(C^^L^ i4 C-^>7 P > (Sigma *»&»£340/iCi) £ , IT^fd 

i«*»6*Hl/fc20tflO'jr-'e*J:»20/tlO?;^t-1f ( M e g a Z y m e Ltd. 
) S*lnt 5 C I: J: 0 B» Ifc. SJ6H30tt-^fTo/t, £ Jfo if£ 7 B$ fc , K 

@I outers HPtC?: t ffi I TCa 2 - ^ H 1/ - h * 9 A (Chroapack) K © 

-fr ft • TK^^JH^J^LT^^b^, aEj8tt0.5ml/#T?i&ofc. A F • £fr ^ fttc ^ 

L T , ^thl40/zCiCO l4 C-AF^^^:. 
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o 
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(A) «ffc : X-/X7 

(B) fi:7^VD^f-K 1 



com 

(E)r 



(F)lMg#*§- : DK-1001 
ai)f§W©£|fc : 1,5-D-T>t Fd7;I/? h-Xl§3S!©^46© a -1. 4-:JOI^ > L> 

aiom^m 39 

<iv)=i Vtf^-^-^fflU^ : 
CA)3£#S! :7o 7 tf— r-f X? 

(B) 3>t'a-^~ : IBM PCS&ffi 

(C) OS : PC -DOS/MS- DOS 

(D) V-7> ^iTi^fV M= > »; 'J -X # 1. 0, /<- V 3 > # 1. 25CEPO) 

: WO PCT/EP94/03397 
(2)E?IJ« 1 ©«$g : 
(A)g$ : 1088T 

Met Phe Ser Thr Leu Ala Phe Val Ala Pro Ser Ala Leu Gly Ala Ser 
IS 10 15 

Thr Phe Val Gly Ala Glu Val Arg Ser Asn Val Arg He His Ser Ala 
20 25 30 

Phe Pro Ala Val His Thr Ala Thr Arg Lys Thr Asn Arg Leu Asn Val 
35 40 45 

Ser Met Thr Ala Leu Ser Asp Lys Gin Thr Ala Thr Ala Gly Ser Thr 
50 55 60 

Asp Asn Pro Asp Gly He Asp Tyr Lys Thr Tyr Asp Tyr Val Gly Val 
65 70 75 80 

Trp Gly Phe Ser Pro Leu Ser Asn Thr Asn Trp Phe Ala Ala Gly Ser 
85 90 95 . 
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Ser Thr Pro Gly Gly lie Thr Asp Trp Thr Ala Thr Met Asn Val Asn 
100 105 110 

Phe Asp Arg lie Asp Asn Pro Ser lie Thr Val Gin His Pro Val Gin 
115 120 125 

Val Gin Val Thr Ser Tyr Asn Asn Asn Ser Tyr Arg Val Arg Phe Asn 
130 135 140 

Pro Asp Gly Pro He Arg Asp Val Thr Arg Gly Pro lie Leu Lys Gin 
145 150 155 160 

Gin Leu Asp Trp lie Arg Thr Gin Glu Leu Ser Glu Gly Cys Asp Pro 
155 170 175 

Gly Met Thr Phe Thr Ser Glu Gly Phe Leu Thr Phe Glu Thr Lys Asp 
180 185 190 

Leu Ser Val lie He Tyr Gly Asn Phe Lys Thr Arg Val Thr Arg Lys 
195 200 205 

Ser Asp Gly Lys Val lie Met Glu Asn Asp Glu Val Gly Thr Ala Ser 
210 215 220 

Ser Gly Asn Lys Cys Arg Gly Leu Met Phe Val Asp Arg Leu Tyr Gly 
225 230 235 240 

Asn Ala lie Ala Ser Val Asn Lys Asn Phe Arg Asn Asp Ala Val Lys 
245 250 255 

Gin Glu Gly Phe Tyr Gly Ala Gly Glu Val Asn Cys Lys Tyr Gin Asp 
260 265 270 

Thr Tyr He Leu Glu Arg Thr Gly lie Ala Net Thr Asn Tyr Asn Tyr 
275 280 285 

Asp Asn Leu Asn Tyr Asn Gin Trp Asp Leu Arg Pro Pro His His Asp 
290 295 300 

Gly Ala Leu Asn Pro Asp Tyr Tyr lie Pro Met Tyr Tyr Ala Ala Pro 
305 310 315 320 

Trp Leu lie Val Asn Gly Cys Ala Gly Thr Ser Glu Gin Tyr Ser Tyr 
325 330 335 

Gly Trp Phe Met Asp Asn Val Ser 61 n Ser Tyr Met Asn Thr Gly Asp 
340 345 350 

Thr Thr Trp Asn Ser Gly Gin Glu Asp Leu Ala Tyr Met Gly Ala Gin 
355 360 365 

Tyr Gly Pro Phe Asp Gin His Phe Val Tyr Gly Ala Gly Gly Gly Met 
370 375 380 

Glu Cys Val Val Thr Ala Phe Ser Leu Leu Gin Gly Lys Glu Phe Glu 
385 390 395 400 
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Asn Gin Val Leu Asn Lys Arg Ser Val Met Pro Pro Lys Tyr Val Phe 
405 410 415 

Gly Phe Phe Gin Gly Val Phe Gly Thr Ser Ser Leu Leu Arg Ala His 
420 425 430 

Met Pro Ala Gly Glu Asn Asn He Ser Val Glu Glu He Val Glu Gly 
435 440 445 

Tyr Gin Asn Asn Asn Phe Pro Phe Glu Gly Leu Ala Val Asp Val Asp 
450 455 460 

Met Gin Asp Asn Leu Arg Val Phe Thr Thr Lys Gly Glu Phe Trp Thr 
465 470 475 480 

Ala Asn Arg Val Gly Thr Gly Gly Asp Pro Asn Asn Arg Ser Val Phe 
485 490 495 

Glu Trp Ala His Asp Lys Gly Leu Val Cys Gin Thr Asn He Thr Cys 
500 505 510 

Phe Leu Arg Asn Asp Asn Glu Gly Gin Asp Tyr Glu Val Asn Gin Thr 
515 520 525 

Leu Arg Glu Arg Gin Leu Tyr Thr Lys Asn Asp Ser Leu Thr Gly Thr 
530 535 540 

Asp Phe Gly Met Thr Asp Asp Gly Pro Ser Asp Ala Tyr He Gly His 
545 550 555 560 

Leu Asp Tyr Gly Gly Gly Val Glu Cys Asp Ala Leu Phe Pro Asp Trp 
565 570 575 

Gly Arg Pro Asp Val Ala Glu Trp Trp Gly Asn Asn Tyr Lys Lys Leu 
580 5B5 590 

Phe Ser He Gly Leu Asp Phe Val Trp Gin Asp Met Thr Val Pro Ala 
595 600 605 

Met Met Pro His Lys He Gly Asp Asp He Asn Val Lys Pro Asp Gly 
610 615 620 

Asn Trp Pro Asn Ala Asp Asp Pro Ser Asn Gly Gin Tyr Asn Trp Lys 
525 630 635 640 

Thr Tyr His Pro Gin Val Leu Val Thr Asp Met Arg Tyr Glu Asn His 
645 650 655 

Gly Arg Glu Pro Met Val Thr Gin Arg Asn He His Ala Tyr Thr Leu 
660 655 670 

Cys Glu Ser Thr Arg Lys Glu Gly lie Val Glu Asn Ala Asp Thr Leu 
675 680 685 

Thr Lys Phe Arg Arg Ser Tyr He He Ser Arg Gly Gly Tyr lie Gly 
690 695 700 
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Asn Gin His Phe Gly Gly Met Trp Val Gly Asp Asn Ser Thr Thr Ser 

705 710 715 720 

Asn Tyr He Gin Met Met He Ala Asn Asn He Asn Met Asn Met Ser 

725 730 735 

Cys Leu Pro Leu Val Gly Ser Asp lie Gly Gly Phe Thr Ser Tyr Asp 

740 745 * 750 

Asn 61 u Asn Gin Arg Thr Pro Cys Thr Gly Asp Leu Met Val Arg Tyr 

755 760 765 

Val Gin Ala Gly Cys Leu Leu Pro Trp Phe Arg Asn His Tyr Asp Arg 

770 775 780 

Trp lie Glu Ser Lys Asp His Gly Lys Asp Tyr Gin Glu Leu Tyr Met 

785 790 795 800 

Tyr Pro Asn Glu Met Asp Thr Leu Arg Lys Phe Val Glu Phe Arg Tyr 

805 810 815 



Arg Trp Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala Ala Phe 

820 825 830 

Gly Lys Pro lie He Lys Ala Ala Ser Met Tyr Asn Asn Asp Ser Asn 

835 840 845 

Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly Gly His Asp Gly 

850 855 860 

Tyr Arg lie Leu Cys Ala Pro Val Val Trp Glu Asn Ser Thr Glu Arg 

865 870 875 880 

Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp Tyr Lys Phe Gly Pro Asp 
885 . 890 895 

Phe Asp Thr Lys Pro Leu Glu Gly Ala Met Asn Gly Gly Asp Arg lie 

900 905 910 

Tyr Asn Tyr Pro Val Pro Gin Ser Glu Ser Pro lie Phe Val Arg Glu 

915 920 925 

Gly Ala lie Leu Pro Thr Arg Tyr Thr Leu Asn Gly Glu Asn Lys Ser 

930 935 940 

Leu Asn Thr Tyr Thr Asp Glu Asp Pro Leu Val Phe Glu Val Phe Pro 

945 950 955 960 

Leu Gly Asn Asn Arg Ala Asp Gly Met Cys Tyr Leu Asp Asp Gly Gly 
965 970 975 

Val Thr Thr Asn Ala Glu Asp Asn Gly Lys Phe Ser Val Val Lys Val 

980 985 990 



Ala Ala Glu Gin Asp Gly Gly Thr Glu Thr He Thr Phe Thr Asn Asp 
995 1000 1005 



( 80 ) #S¥9 - 5 0 5 9 8 8 

Cys Tyr Glu Tyr Val Phe Gly Gly Pro Phe Tyr Val Arg Val Arg Gly 
1010 1015 102O 

Ala Gin Ser Pro Ser Asn lie His Val Ser Ser Gly Ala Gly Ser Gin 
1025 1030 1035 1040 

Asp Met Lys Val Ser Ser Ala Thr Ser Arg Ala Ala Leu Phe Asn Asp 
1045 1050 1055 

Gly Glu Asn Gly Asp Phe Trp Val Asp Gin Glu Thr Asp Ser Leu Trp 
1060 1065 1070 

Leu Lys Leu Pro Asn Val Val Leu Pro Asp Ala Val lie Thr He Thr 
1075 1080 1085 

(i)K?9049'& : 

XBm : 7 ; J Wt " 

CxVmm : 2 : 

Met Tyr Pro Thr Leu Thr Phe Val Ala Pro Ser Ala Leu Gly Ala Arg 
15 10 15 

Thr Phe Thr Cys Val Gly lie Phe Arg Ser His He Leu He His Ser 
20 25 30 

Val Val Pro Ala Val Arg Leu Ala Val Arg Lys Ser Asn Arg Leu Asn 
35 40 45 

Val Ser Met Ser Ala Leu Phe Asp Lys Pro Thr Ala Val Thr Gly Gly 
50 55 60 

Lys Asp Asn Pro Asp Asn He Asn Tyr Thr Thr Tyr Asp Tyr Val Pro 
65 70 75 80 

Val Trp Arg Phe Asp Pro Leu Ser Asn Thr Asn Trp Phe Ala Ala Gly 
85 90 95 

Ser Ser Thr Pro Gly Asp lie Asp Asp Trp Thr Ala Thr Met Asn Val 
100 " 105 110 

Asn Phe Asp Arg lie Asp Asn Pro Ser Phe Thr Leu Glu Lys Pro Val 
115 " 120 125 

Gin Val Gin Val Thr Ser Tyr Lys Asn Asn Cys Phe Arg Val Arg Phe 
130 135 140 
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Asn Pro Asp Gly Pro He Arg Asp Val Asp Arg Gly Pro lie Leu Gin 
145 150 155 160 

Gin Gin Leu Asn Trp He Arg Lys Gin Glu Gin Ser Lys Gly Phe Asp 
165 170 175 

Pro Lys Met Gly Phe Thr Lys Glu Gly Phe Leu Lys Phe Glu Thr Lys 
180 185 190 

Asp Leu Asn Val lie lie Tyr Gly Asn Phe Lys Thr Arg Val Thr Arg 
195 200 205 

Lys Arg Asp Gly Lys Gly He Met Glu Asn Asn Glu Val Pro Ala Gly 
210 215 220 

Ser Leu Gly Asn Lys Cys Arg Gly Leu Met Phe Val Asp Arg Leu Tyr 
225 230 " 235 240 

Gly Thr Ala lie Ala Ser Val Asn Glu Asn Tyr Arg Asn Asp Pro Asp 
245 250 255 

Arg Lys Glu Gly Phe Tyr Gly Ala Gly Glu Val Asn Cys Glu Phe Trp 
260 265 270 

Asp Ser Glu Gin Asn Arg Asn Lys Tyr He Leu Glu Arg Thr Gly lie 
275 280 285 

Ala Met Thr Asn Tyr Asn Tyr Asp Asn Tyr Asn Tyr Asn Gin Ser Asp 
290 295 300 

Leu lie Ala Pro Gly Tyr Pro Ser Asp Pro Asn Phe Tyr lie Pro Met 
305 310 315 320 

Tyr Phe Ala Ala Pro Trp Val Val Val Lys Gly Cys Ser Gly Asn Ser 
325 330 335 

Asp Glu Gin Tyr Ser Tyr Gly Trp Phe Met Asp Asn Val Ser Gin Thr 
340 345 3S0 

Tyr Met Asn Thr Gly Gly Thr Ser Trp Asn Cys Gly Glu Glu Asn Leu 

35 -■ 360 365 

Ala Tyr Met Gly Ala Gin Cys Gly Pro Phe Asp Gin His Phe Val Tyr 
370 375 380 

Gly Asp Gly Asp Gly Leu Glu Asp Val Val Gin Ala Phe Ser Leu Leu 
385 390 395 400 

Gin Gly Lys Glu Phe Glu Asn Gin Val Leu Asn Lys Arg Ala Val Met 
405 410 415 

Pro Pro Lys Tyr Val Phe Gly Tyr Phe Gin Gly Val Phe Gly lie Ala 
420 425 430 

Ser Leu Leu Arg Glu Gin Arg Pro Glu Gly Gly Asn Asn lie Ser Val 
435 440 445 
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Gin Glu lie VaT Glu Gly Tyr Gin Ser Asn Asn Phe Pro Leu Glu Gly 
450 455 460 

Leu Ala Val. Asp Val Asp Met Gin Gin Asp Leu Arg Val Phe Thr Thr 
465 47D 475 480 

Lys He Glu Phe Trp Thr Ala Asn Lys Val Gly Thr Gly Gly Asp Ser 
485 490 495 

Asn Asn Lys Ser Val Phe Glu Trp Ala His Asp Lys Gly Leu Val Cys 
500 505 510 

Gin Thr Asn Val Thr Cys Phe Leu Arg Asn Asp Asn Gly Gly Ala Asp 
515 520 525 

Tyr Glu Val Asn Gin Thr Leu Arg Glu Lys Gly Leu Tyr Thr Lys Asn 
530 535 ~ 540 

Asp Ser Leu Thr Asn Thr Asn Phe Gly Thr Thr Asn Asp Gly Pro Ser 
545 550 555 560 



Asp Ala Tyr He 6ly His Leu Asp Tyr 61y Gly Gly Gly Asn Cys Asp 
565 570 575 

Ala Leu Phe Pro Asp Trp Gly Arg Pro Gly Val Ala Glu Trp Trp Gly 
580 585 590 

Asp Asn Tyr Ser Lys Leu Phe Lys lie Gly Leu Asp Phe Val Trp Gin 
595 600 605 

Asp Met Thr Val Pro Ala Met Met Pro His Lys Val Gly Asp Ala Val 
610 615 620 

Asp Thr Arg Ser Pro Tyr Gly Trp Pro Asn Glu Asn Asp Pro Ser Asn 
625 630 635 640 

Gly Arg Tyr Asn Trp Lys Ser Tyr His Pro Gin Val Leu Val Thr Asp 
645 650 655 

Met Arg Tyr Glu Asn His Gly Arg Glu Pro Met Phe Thr Gin Arg Asn 
660 665 670 

Met His Ala Tyr Thr Leu Cys Glu Ser Thr Arg Lys Glu Gly He Val 
675 680 685 

Ala Asn Ala Asp Thr Leu Thr Lys Phe Arg Arg Ser Tyr He He Ser 
690 695 700 

Arg Gly Gly Tyr He Gly Asn Gin His Phe Gly Gly Met Trp Val Gly 
705 710 715 720 

Asp Asn Ser Ser Ser Gin Arg Tyr Leu Gin Met Met He Ala Asn lie 
725 730 735 

Val Asn Met Asn Met Ser Cys Leu Pro Leu Val Gly Ser Asp lie Gly 
740 745 750 
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Gly Phe Thr Ser Tyr Asp Gly Arg Asn Val Cys Pro Gly Asp Leu Met 
755 760 765 

Val Arg Phe Val Gin Ala Gly Cys Leu Leu Pro Trp Phe Arg Asn His 
770 775 780 

Tyr Gly Arg Leu Val 61 u Gly Lys Gin Glu Gly Lys Tyr Tyr Gin Glu 
785 790 795 800 

Leu Tyr Met Tyr Lys Asp Glu Met Ala Thr Leu Arg Lys Phe He Glu 
805 810 815 

Phe Arg Tyr Arg Trp Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn 
620 825 830 

Ala Ala Phe Gly Lys Pro lie lie Lys Ala Ala Ser Met Tyr Asp Asn 
835 840 845 

Asp Arg Asn Val Arg Gly Ala Gin Asp Asp His Phe Leu Leu Gly Gly 
850 * 855 860 

His Asp Gly Tyr Arg He Leu Cys Ala Pro Val Val Trp Glu Asn Thr 
855 670 875 880 

Thr Ser Arg Asp Leu Tyr Leu Pro Val Leu Thr Lys Trp Tyr Lys Phe 
885 890 895 

Gly Pro Asp Tyr Asp Thr Lys Arg Leu Asp Ser Ala Leu Asp Gly Gly 
900 905 910 

Gin Met lie Lys Asn Tyr Ser Val Pro Gin Ser Asp Ser Pro He Phe 
915 920 925 

Val Arg Glu Gly Ala lie Leu Pro Thr Arg Tyr Thr Leu Asp Gly Ser 
930 935 940 

Asn Lys Ser Met Asn Thr Tyr Thr Asp Lys Asp Pro Leu Val Phe Glu 
945 950 955 960 

Val Phe Pro Leu Gly Asn Asn Arg Ala Asp Gly Met Cys Tyr Leu Asp 
96S 970 975 

Asp Gly Gly He Thr Thr Asp Ala Glu Asp His Gly Lys Phe Ser Val 
980 985 990 

He Asn Val Glu Ala Leu Arg Lys Gly Val Thr Thr Thr He Lys Phe 
995 1000 1005 

Ala Tyr Asp Thr Tyr Gin Tyr Val PJie Asp Gly Pro Phe Tyr Val Arg 
1010 1015 1020 

He Arg Asn Leu Thr Thr Ala Ser Lys He Asn Val Ser Ser Gly Ala 
1025 1030 1035 1040 



Gly Glu Glu Asp Met Thr Pro Thr Ser Ala Asn Ser Arg Ala Ala Leu 
1045 1050 1055 
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Phe Ser Asp Gly Gly Val Gly Glu Tyr Trp Ala Asp Asn Asp Thr Ser 
1060 1065 1070 

Ser Leu Trp Met Lys Leu Pro Asn Leu Val Leu Gin Asp Ala Val He 
1075 1080 1085 

Thr He Thr 
1090 

C2)BSaj 3 CDff «R : 

<b)S! : mm 



(ii)EJ>J©aHa : DNA (genomic) 





: wm^ 3 


'• 










ATGTTTTCAA 


CCCTTGCGTT 


TGTCGCACCT 


AGTGCGCTGG 


GAGCCAGTAC 


CTTCGTAGGG 


60 


GCGGAGGTCA 


GGTCAAATGT 


TCGTATCCAT 


TCCGCTTTTC 


CAGCTGT6CA 


CACA6CTACT 


120 


CGCAAAACCA 


ATCGCCTCAA 


TGTATCCATG 


ACCGCATTGT 


CCGACAAACA 


AACGGCTACT 


180 


GCGGGTAGTA 


CAGACAATCC 


GGACGGTATC 


GACTACAAGA 


CCTACGATTA 


CGTCGGAGTA 


240 


TGGGGTTTCA 


6CCCCCTCTC 


CAACACGAAC 


TGGTTTGCTG 


CCGGCTCTTC 


TACCCCGGGT 


300 


GGCATCACTG 


ATTGGACGGC 


TACAATGAAT 


GTCAACTTCG 


ACCGTATC6A 


CAATCCGTCC 


360 


ATCACTGTCC 


AGCATCCCGT 


TCAGGTTCAG 


GTCACGTCAT 


ACAACAACAA 


CAGCTACAGG 


420 


GTTCGCTTCA 


ACCCTGATGG 


CCCTATTCGT 


GATGTGACTC 


GTGGGCCTAT 


CCTCAAGCAG 


480 


CAACTAGATT 


GGATTCGAAC 


GCAGGAGCTG 


TCAGAGGGAT 


GTGATCCCGG 


AATGACTTTC 


540 


ACATCAGAAG 


GTTTCTTGAC 


TTTTGAGACC 


AAGGATCTAA 


GC6TCATCAT 


CTACGGAAAT 


600 


TTCAAGACCA 


GAGTTACGAG 


AAAGTCTGAC 


GGCAAGGTCA 


TCATGGAAAA 


TGATGAAGTT 


660 


GGAACTGCAT 


CGTCCGGGAA 


CAAGTGCCGG 


GGATTGATGT 


TCGTTGATAG 


ATTATACGGT 


720 


AACGCTATCG 


CTTCCGTCAA 


CAAGAACTTC 


CGCAACGACG 


CGGTCAAGCA 


GGAGGGATTC 


780 


TATGGTGCAG 


GTGAAGTCAA 


CTGTAAGTAC 


CAGGACACCT 


ACATCTTAGA 


ACGCACTGGA 


840 


ATCGCCATGA 


CAAATTACAA 


CTACGATAAC 


TTGAACTATA 


ACCAGTGGGA 


CCTTAGACCT 


900 


CCGCATCATG 


ATGGTGCCCT 


CAACCCAGAC 


TATTATATTC 


CAATGTACTA 


CGCAGCACCT 


960 


TGGTTGATCG 


TTAATGGATG 


CGCCGGTACT 


TCGGAGCAGT 


ACTCGTATGG 


ATGGTTCATG 


1020 



GACAATGTCT CTCAATCTTA CATGAATACT GGAGATACTA CCTGGAATTC TGGACAAGAG 1080 

GACCTGGCAT ACATGGGCGC GCAGTATGGA CCATTTGACC AACATTTTGT TTACGGTGCT 1H0 

GGGGGTGGGA TGGAATGTGT GGTCACAGCG TTCTCTCTTC TACAAGGCAA GGAGTTCGAG 1200 

AACCAAGTTC TCAACAAACG TTCAGTAATG CCTCCGAAAT ACGTCTTTGG TTTCTTCCAG 1260 

GGTGTTTTCG GGACTTCTTC CTTGTTGAGA GCGCATAT6C CAGCAGGTGA GAACAACATC 1320 

TCAGTCGAAG AAATTGTAGA AGGTTATCAA AACAACAATT TCCCTTTCGA GGGGCTCGCT 1380 

GTGGACGTGG ATATGCAAGA CAACTTGCGG GTGTTCACCA CGAAGGGCGA ATTTTG6ACC 1440 

GCAAACAGGG TGGGTACTGG CGGGGATCCA AACAACCGAT CGGTTTTTGA ATGGGCACAT 1500 

GACAAAGGCC TTGTTTGTCA GACAAATATA ACTTGCTTCC TGAGGAATGA TAACGAGGGG 1560 

CAAGACTACG AGGTCAATCA GACGTTAAGG GAGAGGCAGT TGTACACGAA 6AACGACTCC 1620 

CTGACGGGTA CGGATTTTGG AATGACCGAC GACGGCCCCA GCGATGCG7ACATCGGTCA7 1680 

CTGGACTATG GGGGTGGAGT AGAATGTGAT GCACTTTTCC CAGACTGGGG ACGGCCTGAC 1740 

GTGGCCGAAT GGTGGGGAAA TAACTATAAG AAACTGTTCA GCATTGGTCT CGACTTCGTC 1800 

TGGCAAGACA T6ACTGTTCC AGCAAT6ATG CCGCACAAAA TTGGCGATGA CATCAATGTG I860 

AAACCGGATG GGAATTGGCC GAATGCGGAC GATCCGTCCA ATGGACAATA CAACTGGAAG 1920 

ACGTACCATC CCCAAGTGCT TGTAACTGAT ATGCGTTATG AGAATCATGG TCGGGAACCG 1980 

ATGGTCACTC AACGCAACAT TCATGCGTAT ACACTGTGCG AGTCTACTAG GAAGGAAGGG 2040 

ATCGTGGAAA ACGCAGACAC TCTAACGAAG TTCCGCCGTA GCTACATTAT CAGTCGTGGT 2100 

GGTTACATTG GTAACCAGCA TTTCGGGGGT ATGTGGG7GG GAGACAACTC TACTACATCA 2160 

AACTACATCC AAATGATGAT TGCCAACAAT ATTAACATGA ATATGTCTTG CTTGCCTCTC 2220 

GTCGGCTCCG ACATTGGAGG ATTCACCTCA TACGACAATG AGAATCAGCG AACGCCGTGT 2280 

ACCGGGGACT TGATGGTGAG GTATGTGCAG GCGGGCTGCC TGTTGCCGTG GTTCAGGAAC 2340 

CACTATGATA GGTGGATCGA GTCCAAGGAC CACGGAAAGG ACTACCAGGA GCTGTACATG 2400 

TATCCGAATG AAATGGATAC GTTGAGGAAG TTCGTTGAAT TCCGTTATCG CTGGCAGGAA 2460 

G7GTTGTACA CGGCCATGTA CCAGAATGCG GCTTTCGGAA AGCCGATTAT CAAGGCTGCT 2520 

TCGATGTACA ATAACGACTC AAACGTTCGC AGGGCGCAGA ACGATCATTT CCTTCTTGGT 2580 

GGACATGATG GATATCGCAT TCTGTGCGCG CCTGTTGTGT GGGAGAATTC GACCGAACGC 2640 

GAATTGTACT TGCCCGTGCT GACCCAATGG TACAAATTCG GTCCCGACTT TGACACCAAG 2700 
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CCTCTGGAAG GAGCGATGAA CGGAGGGGAC 
GAATCACCAA TCTTCGTGAG AGAAGGTGCG 
GAAAACAAAT CATTGAACAC GTACACGGAC 
CTCGGAAACA ACCGTGCCGA CGGTATGTGT 
GCTGAAGACA ATGGCAAGTT CTCTGTCGTC 
GAGACGATAA CGTTTAC6AA 76ATTGCTAT 
CGAGTGCGCG GCGCTCAGTC GCCGTCGAAC 
GACATGAAGG TGAGCTCTGC CACTTCCAGG 
GATTTCTGGG TTGACCAGGA GACAGATTCT 
CCGGACGCTG TGATCACAAT TACCTAA 



CGAATTTACA ACTACCCTGT 
ATTCTCCCTA CCCGCTACAC 
GAAGATCCGT TGGTGTTTGA 
TATCTTGATG ATGGC6GTGT 
AAGGTGGCAG CGGAGCAGGA 
GAGTACGTTT TCGGTGGACC 
ATCCACGTGT CTTCTGGAGC 
GCTGCGCTGT TCAATGACGG 
CTGTGGCTGA AGTTGCCCAA 



ACCGCAAAGT 
GTTGAACGGT 
AGTATTCCCC 
GACCACCAAT 
TGGTGGTACG 
GTTCTACGTT 
GGGTTCTCAG 
GGAGAACGGT 
CGTTGTTCTC 



2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3267 



C2)E7!l#^4fDf#?ft: 

(A) ft£ : 3276^&*t 

(B) si : mm 
coster : 

(ii)g£?lJ©aiS : DNA (genomic) 

(xi)f£jnj : g^iJ#-^-4 : 
ATGTA7CCAA CCCTCACCTT CGTGGCGCCT AGTGCGCTAG GGGCCAGAAC TTTCACGTGT 
GTGGGCATTT TTAGGTCACA CATTCTTAT7 CATTCGG1TG TTCCAGCGGT GCGTCTAGCT 
GTGCGCAAAA GCAACC6CCT CAATGTATCC ATGTCCGCTT TGTTCGACAA ACCGACTGCT 
GTTACTGGAG GGAAGGACAA CCCGGACAAT ATCAATTACA CCACTTATGA CTACGTCCCT 
GTGTG6CGCT TCGACCCCCT CAGCAATACG AACTGGTTTG CTGCCGGATC TTCCACTCCC 
GGGGATATTG ACGACT6GAC GGCGACAATG AATGTGAACT TCGACCGTAT CGACAATCCA 
TCCTTCACTC TCGAGAAACC G6TTCAGGTT CAGGTCAC6T CATACAAGAA CAATT6TTTC 
AGGGTTCGCT TCAACCCTGA TGGTCCTATT CGCGATGTGG ATCGTGGGCC TATCCTCCAG 
CAGCAACTAA ATTGGATCCG GAAGCAGGAG CAGTCGAAGG GGTTTGATCC TAAGATGGGC 
TTCACAAAAG AAGGTTTCTT GAAATTTGAG ACCAAG6ATC TGAACGTTAT CATATATGGC 
AATTTTAAGA CTAGAGTTAC GAGGAAGAGG GATGGAAAAG GGATCATGGA GAATAATGAA 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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GTGCCGGCAG GATCGTTAGG 


GAACAAGTGC 


CGGGGATTGA 


TGTTTGTCGA 


CAGGTTGTAC 


720 


GGCACTGCCA TCGCTTCCGT 


TAATGAAAAT 


TACCGCAACG 


ATCCCGACAG 


GAAAGAGGGG 


7B0 


TTCTATGGTG CAGGAGAAGT 


AAACTGCGAG 


TTTTGGGACT 


CCGAACAAAA 


CAGGAACAAG 


840 


TACATCTTAG AACGAACTGG 


AATCGCCATG 


ACAAATTACA 


ATTATGACAA 


CTATAACTAC 


900 


•AACCAGTCAG ATCTTATTGC 


TCCAGGATAT 


CCTTCCGACC 


CGAACTTCTA 


CATTCCCATG 


960 


TATTTTGCAG CACCTTGGGT 


AGTTGTTAAG 


GGATGCAGTG 


GCAACAGCGA 


TGAACAGTAC 


1020 


TCGTACGGAT GGTTTATGGA 


TAA7GTCTCC 


CAAACTTACA 


TGAATACTGG 


TGGTACTTCC 


1080 


TGGAACTGTG GAGAGGAGAA 


CTTGGCATAC 


ATGGGAGCAC 


AGTGCGGTCC 


ATTTGACCAA 


1140 


CATTTTGTGT ATGGTGATGG 


AGATGGTCTT 


GAGGATGTTG 


TCCAAGCGTT 


CTCTCTTCTG 


1200 


CAAGGCAAAG AGTTTGAGAA 


CCAAGTTCTG 


AACAAACGTG 


CCGTAATGCC 


TCCGAAATAT 


1260 


GTGT7TGGTT ACTTTCAGGG 


AGTCTTTGGG 


ATTGCTTCCT 


TG7TGA6AGA 


GCAAAGACCA 


1320 


GAGGGTGGTA 


ATAACATCTC 


TGTTCAAGAG 


ATTGTCGAAG 


GTTACCAAAG 


CAATAACTTC 


1380 


CCTTTAGACG 


G6TTAGCCGT 


AGATGT6GA7 


ATGCAACAAG 


ATTTGCGCGT 


GTTCACCACG 


1440 


AAGATTGAAT 


TTTGGACGGC 


AAATAAGGTA 


GGCACCGGGG 


GAGACTCGAA 


TAACAAGTCG 


1500 


GTGTTTGAAT 


GGGCACATGA 


CAAAGGCCT7 


GTATGTCAGA 


CGAATGTTAC 


TTGCTTCTTG 


1560 


AGAAACGACA 


ACGGCGGGGC 


AGATTACGAA 


GTCAATCAGA 


CATT6AGGGA 


GAAGGGTTTG 


1620 


TACACGAAGA 


ATGACTCACT 


GACGAACACT 


AACTTCGGAA 


CTACCAACGA 


CGGGCCGAGC 


1680 


GATGCGTACA 


TTGGACATCT 


GGACTATGGT 


GGCGGAGGGA 


ATTGTGATGC 


ACTTTTCCCA 


1740 


GACTGGGGTC 


GACCGGGTGT 


GGCTGAATGG 


TGGGGTGATA 


ACTACAGCAA 


GCTCTTCAAA 


1800 


ATTGGTCTGG 


ATTTCGTCTG 


GCAAGACATG 


ACAGTTCCAG 


CTATGATGCC 


ACACAAAGTT 


1860 


GGCGACGCAG 


TCGATACGAG 


ATCACCTTAC 


6GCTG6CCGA 


ATGA6AAT6A 


TCCTTCGAAC 


1920 


GGACGATACA 


ATTGGAAATC 


TTACCATCCA 


CAAGTTCTCG 


TAACTGATAT 


GCGATATGAG 


1980 


AATCATGGAA 


GGGAACCGAT 


GTTCACTCAA 


CGCAATATGC 


ATGCGTACAC 


ACTCTGTGAA 


2040 


TCTACGAG6A 


AGGAAGGGAT 


tGTTGCAAAT 


6CAGACACTC 


TAACGAAGTT 


CCGCCGCAGT 


2100 


TATATTATCA 


GTCGTGGAGG 


TTACATTGGC 


AACCAGCATT 


TTGGAGGAAT 


GTGGGTTGGA 


2160 


GACAACTCTT 


CCTCCCAAAG 


ATACCTCCAA 


ATGATGATCG 


CGAACATCGT 


CAACATGAAC 


2220 


ATGTCTTGCC 


TTCCACTAGT 


TGGGTCCGAC 


ATTGGAGGTT 


TTACTTCGTA 


TGATGGACGA 


2280 


AACGTGTGTC 


CCGGGGATCT 


AATGGTAAGA 


TTCGTGCAGG 


CGGGTTGCTT 


ACTACCGTGG 


2340 
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TTCAGAAACC ACTATGGTAG GTTGGTCGAG GGCAAGCAAG 


AGGGAAAATA 


CTATCAAGAA 


Z400 


CTGTACATGT ACAAGGACGA GATGGCTACA TTGAGAAAAT 


TCATTGAATT 


CCGTTACCGC 


2460 


TGGCAGGAGG TGTTGTACAC TGCTA7GTAC CAGAATGCGG 


CTTTCGGGAA 


ACCGATTATC 


2520 


AAGGCAGCTT CCATGTACGA CAACGACAGA AACGTTCGCG 


GCGCACAGGA 


TGACCACTTC 


2580 


CTTCTCGGCG GACACGATGG ATATCGTATT TTGT6TGCAC 


CT6TTGTGTG 


GGAGAATACA 


2640 


ACCAGTCGCG ATCTGTACTT GCCTGTGCTG ACCAAATGGT 


ACAAATTCG6 


CCCTGACTAT 


2700 


GACACCAAGC GCCTGGATTC TGCGTTGGAT GGAGGGCAGA 


TGATTAAGAA 


CTATTCTGTG 


2760 


CCACAAAGCG ACTCTCCGAT ATTTGTGAGG GAAGGAGCTA 


TTCTCCCTAC 


CCGCTACACG 


2820 


TTGGACGGTT CGAACAAG7C AATGAACACG TACACAGACA 


AAGACCCGTT 


GGTGTTTGAG 


2880 


GTATTCCCTC TTGGAAACAA CCGTGCCGAC GGTATGTGTT 


ATCTTGATGA 


TGGCGGTATT 


2940 


ACTACA6ATG CTGAGGACCA TGGCAAATTC TCTGTTATCA 


ATGTCGAAGC 


CTTACGGAAA 


3000 


GGTGTTACGA CGACGATCAA GTTTGCGTAT GACACTTATC 


AATACGTATT 


TGATGGTCCA 


3060 


TTCTACGTTC GAATCCGTAA TCTTACGACT GCATCAAAAA 


TTAACGTGTC 


TTCTGGAGCG 


3120 


GGTGAAGAGG ACATGACACC GACCTCTGCG AACTCGAGGG 


CAGCTTTGTT 


CAGTGATGGA 


3180 


GGTGTTGGAG AATACTGGGC TGACAATGAT ACGTCTTCTC 


TGTGGATGAA 


GTTGCCAAAC 


3240 


CTGGTTCTGC AAGACGCTGT 6ATTACCATT ACGTAG 






3276 



(A) S£ : 1066 7 

(B) S:7;yi 

(D) h^ttV— : iSIStfe 

(ii)@£JlJ©@IS : 
(xi)l£^lj : E£)J#^5 : 

Met Ala Gly Phe Ser Asp Pro Leu Asn Phe Cys Lys Ala Glu Asp Tyr 
1 S 10 15 K 

Tyr Ser Val Ala Leu Asp Trp Lys Gly Pro Gin Lys lie lie Gly Val 
20 25 30 

Asp Thr Ihr Pro Pro Lys Ser Thr Lys Phe Pro Lys Asn Trp Hi s Gly 
35 40 45 

Val Asn Leu Arg Phe Asp Asp Gly Thr Leu Gly Val Val Gin Phe He 
50 55 60 
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Arg Pro Cys Val Trp Arg Val Arg Tyr Asp Pro Gly Phe Lys Thr Ser 
65 70 " 75 " 80 

Asp Glu Tyr Gly Asp Glu Asn Thr Arg Thr He Val Gin Asp Tyr Met 
85 90 95 

Ser Thr Leu Ser Asn Lys Leu Asp Thr Tyr Arg Gly Leu Thr Trp Glu 
100 105 110 

Thr Lys Cys Glu Asp Ser Gly Asp Phe Phe Thr Phe Ser Ser Lys Val 
115 120 125 

Thr Ala Val Glu Lys Ser Glu Arg Thr Arg Asn Lys Val Gly Asp Gly 
130 135 140 

Leu Arg He His Leu Trp Lys Ser Pro Phe Arg He Gin Val Val Arg 
145 150 155 150 

Thr Leu Thr Pro Leu Lys Asp Pro Tyr Pro lie Pro Asn Val Ala Ala 
165 170 175 

Ala Glu Ala Arg Val Ser Asp Lys Val Val Trp Gin Thr Ser Pro Lys 
ISO 185 190 

Thr Phe Arg Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr 
195 200 205 

Val Leu Asp He Val Lys Pro Gly His Gly 61 u Tyr Val Gly Trp Gly 
210 21S 220 

Glu Met Gly Gly He Gin Phe Met Lys Glu Pro Thr Phe Met Asn Tyr 
225 230 235 240 

Phe Asn Phe Asp Asn Met Gin Tyr Gin Gin Val Tyr Ala Gin Gly Ala 
245 250 255 

Leu Asp Ser Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr Leu Asp 
260 265 270 

Val Asn Ser Asn Pro Glu His Lys Asn lie Thr Ala Thr Phe He Asp 
275 280 285 

Asn Tyr Ser Gin He Ala He Asp Phe Gly Lys Thr Asn Ser Gly Tyr 
290 295 300 

lie Lys Leu Gly Thr Arg Tyr Gly Gly He Asp Cys Tyr Gly lie Ser 
305 310 315 320 

Ala Asp Thr Val Pro Glu He Val Arg Leu Tyr Thr Gly Leu Val Gly 
325 330 335 

Arg Ser Lys Leu Lys Pro Arg Tyr lie Leu Gly Ala His Gin Ala Cys 
340 345 350 

Tyr Gly Tyr Gin Gin Glu Ser Asp Leu Tyr Ser Val Val Gin Gin Tyr 
355 360 365 
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Arg Asp Cys Lys Phe Pro Leu Asp Gly He His Val Asp Val Asp Val 
370 375 380 

Gin Asp Sly Phe Arg Thr Phe Thr Thr Asn Pro His Thr Phe Pro Asn 
385 390 395 400 

Pro Lys Glu Met Phe Thr Asn Leu Arg Asn Asn Gly lie Lys Cys Ser 
405 410 415 

Thr Asn lie Thr Pro Val lie Ser He Asn Asn Arg Glu 61y Gly Tyr 
420 425 430 

Ser Thr Leu Leu Glu Gly Val Asp Lys Lys Tyr Phe lie Met Asp Asp 
435 440 445 

Arg Tyr Thr Glu Gly Thr Ser Gly Asn Ala Lys Asp Val Arg Tyr Met 
450 455 460 

Tyr Tyr Gly Gly Gly Asn Lys Val Glu Val Asp Pro Asn Asp Val Asn 
465 470 475 480 

Gly Arg Pro Asp Phe Lys Asp Asn Tyr Asp Phe Pro Ala Asn Phe Asn 
485 490 495 

Ser Lys Gin Tyr Pro Tyr His Gly Gly Val Ser Tyr Gly Tyr Gly Asn 
500 505 510 

Gly Ser Ala Gly Phe Tyr Pro Asp Leu Asn Arg Lys Glu Val Arg He 
515 520 525 

Trp Trp Gly Met Gin Tyr Lys Tyr Leu Phe Asp Met Gly Leu Glu Phe 
530 535 540 

Val Trp Gin Asp Met Thr Thr Pro Ala He His Thr Ser Tyr Gly Asp 
545 550 555 560 

Met Lys Gly Leu Pro Thr Arg Leu Leu Val Thr Ser Asp Ser Val Thr 
565 570 575 

Asn Ala Ser Glu Lys Lys Leu Ala He Glu Thr Trp Ala Leu Tyr Ser 
580 585 590 

Tyr Asn Leu His Lys Ala Thr Trp His Gly Leu Ser Arg Leu Glu Ser 
595 600 605 

Arg Lys Asn Lys Arg Asn Phe lie Leu Gly Arg Gly Ser Tyr Ala Gly 
610 615 620 

Ala Tyr Arg Phe Ala Gly Leu Trp Thr Gly Asp Asn Ala Ser Asn Trp 
625 630 635 640 

Glu Phe Trp Lys He Ser Val Ser Gin Val Leu Ser Leu Gly Leu Asn 
645 650 655 

Gly Val Cys He Ala Gly Ser Asp Thr Gly Gly Phe Glu Pro Tyr Arg 
660 665 670 



( 91 ) 



m&W- 9-505988 



Asp Ala Asn Gly Val Glu Glu Lys Tyr Cys Ser Pro Glu Leu Leu He 
675 580 . 685 

Arg Trp Tyr Thr Gly Ser Phe Leu Leu Pro Trp Leu Arg Asn His Tyr 
690 695 700 

Val Lys Lys Asp Arg Lys Trp Phe Gin Glu Pro Tyr Ser Tyr Pro Lys 
705 710 715 720 

His Leu Glu Thr His Pro Glu Leu Ala Asp Gin Ala Trp Leu Tyr Lys 
725 730 735 

Ser Val Leu Glu He Cys Arg Tyr Tyr Val Glu Leu Arg Tyr Ser Leu 
740 745 750 

lie Gin Leu Leu Tyr Asp Cys Met Phe Gin Asn Val Val Asp Gly Met 
755 760 765 

Pro lie Thr Arg Ser Met Leu Leu Thr Asp Thr Glu Asp Thr Thr Phe 
770 775 780 

Phe Asn Glu Ser Gin Lys Phe Leu Asp Asn Gin Tyr Met Ala Gly Asp 
785 790 795 800 

Asp lie Leu Val Ala Pro He Leu His Ser Arg Lys Glu He Pro Gly 
805 810 815 

Glu Asn Arg Asp Val Tyr Leu Pro Leu Tyr His Thr Trp Tyr Pro Ser 
820 825 830 

Asn Leu Arg Pro Trp Asp Asp Gin Gly Val Ala Leu Gly Asn Pro Val 
835 840 845 

Glu Gly Gly Ser Val lie Asn Tyr Thr Ala Arg He Val Ala Pro Glu 
850 B55 860 

Asp Tyr Asn Leu Phe His Ser Val Val Pro Val Tyr Val Arg Glu Gly 
865 870 B75 880 

Ala He lie Pro Gin He Glu Val Arg Gin Trp Thr Gly Gin Gly Gly 
885 890 895 

Ala Asn Arg He Lys Phe Asn He Tyr Pro Gly Lys Asp Lys Glu Tyr 
900 905 910 

Cys Thr Tyr Leu Asp Asp Gly Val Ser Arg Asp Ser Ala Pro Glu Asp 
915 920 925 

Leu Pro Gin Tyr Lys Glu Thr His Glu Gin Ser Lys Val Glu Gly Ala 
930 935 940 

Glu He Ala Lys Gin lie Gly Lys Lys Thr Gly Tyr Asn lie Ser Gly 
945 950 955 960 

Thr Asp Pro Glu Ala Lys Gly Tyr His Arg Lys Val Ala Val Thr Gin 
965 970 975 
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Thr Ser Lys Asp Lys Thr Arg Thr Val Thr He Glu Pro Lys His Asn 
980 985 990 

Gly Tyr Asp Pro Ser Lys Glu Val Gly Asp Tyr Tyr Thr He He Leu 
995 1000 1005 

Trp Tyr Ala Pro Gly Phe Asp Gly Ser He Val Asp Val Ser Lys Thr 
1010 1015 1020 

Thr Val Asn Val Glu Gly Gly Val Glu His Gin Val Tyr Lys Asn Ser 
1025 1030 1035 1040 

Asp Leu His Thr Val Val He Asp Val Lys Glu Val He Gly Thr Thr 
1045 1050 1055 

Lys Ser Val Lys lie Thr Cys Thr Ala Ala 
1060 1065 

(2)@e?iJ#-^6<?>fjf?g : 



(A):5£ : 1070T 

(d) htfos?- : mmvt 

Cxi)E?rj : BejiJ#^6 : 

Met Ala Sly Leu Ser Asp Pro Leu Asn Phe Cys Lys Ala Glu Asp Tyr 
3 5 10 15 

Tyr Ala Ala Ala Lys Gly Trp Ser Gly Pro Gin Lys lie lie Arg Tyr 
20 25 30 

Asp Gin Thr Pro Pro Gin Gly Thr Lys Asp Pro Lys Ser Trp His Ala 
35 40 45 

Val Asn Leu Pro Phe Asp Asp Gly Thr Met Cys Val Val Gin Phe Val 
50 55 60 

Arg Pro Cys Val Trp Arg Val Arg Tyr Asp Pro Ser Val Lys Thr Ser 
65 70 75 80 

Asp Glu Tyr Gly Asp Glu Asn Thr Arg Thr He Val Gin Asp Tyr Met 
85 90 95 

Thr Thr Leu Val Gly Asn Leu Asp He Phe Arg Gly Leu Thr Trp Val 
100 105 110 

Ser Thr Leu Glu Asp Ser Gly Glu Tyr Tyr Thr Phe Lys Ser Glu Val 
115 120 125 
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Thr Ala Val Asp Glu Thr Glu Arg Thr Arg Asn Lys Val Gly Asp Gly 
130 135 140 

Leu Lys lie Tyr Leu Trp Lys Asn Pro Phe Arg lie Gin Val Val Arg 
145 150 155 160 

Leu Leu Thr Pro Leu Val Asp Pro Phe Pro He Pro Asn Val Ala Asn 
165 170 175 

Ala Thr Ala Arg Val Ala Asp Lys Val Val Trp Gin Thr Ser Pro Lys 
180 185 190 

Thr Phe Arg Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr 
195 200 205 

Val Leu Asp He He Lys Pro Gly His Gly Glu Tyr Val Gly Trp Gly 
210 215 220 

Glu Met Gly Gly He Glu Phe Met Lys Glu Pro Thr Phe Met Asn Tyr 
225 230 235 240 

Phe Asn Phe Asp Asn Met Gin Tyr Gin Gin Val Tyr Ala Gin Gly Ala 
245 250 255 

Leu Asp Ser Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr Leu Asp 
260 265 270 

Val Asn Ser Asn Pro Glu His Lys Asn He Thr Ala Thr Phe He Asp 
275 280 285 

Asn Tyr Ser Gin He Ala He Asp Phe Gly Lys Thr Asn Ser Gly Tyr 
290 295 300 

He Lys Leu Gly Thr Arg Tyr Gly Gly lie Asp Cys Tyr Gly He Ser 
305 310 315 320 

Ala Asp Thr Val Pro Glu He Val Arg Leu Tyr Thr Gly Leu Val Gly 
325 330 335 

Arg Ser Lys Leu Lys Pro Arg Tyr He Leu Gly Ala His Gin Ala Cys 
340 345 350 

Tyr Gly Tyr Gin Gin Glu Ser Asp Leu His Ala Val Val Gin Gin Tyr 
355 360 365 

Arg Asp Thr Lys Phe Pro Leu Asp Gly Leu His Val Asp Val Asp Phe 
370 375 380 

Gin Asp Asn Phe Arg Thr Phe Thr Thr Asn Pro He Thr Phe Pro Asn 
385 390 395 400 

Pro Lys Glu Met Phe Thr Asn Leu Arg Asn Asn Gly lie Lys Cys Ser 
405 410 415 

Thr Asn He Thr Pro Val He Ser He Arg Asp Arg Pro Asn Gly Tyr 
420 425 * 430 
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Ser Thr Leu Asn Glu Gly Tyr Asp Lys Lys Tyr Phe lie Met Asp Asp 
435 440 445 

,Arg Tyr Thr Glu Gly Thr Ser Gly Asp Pro Gin Asn Val Arg Tyr Ser 
450 455 460 

Phe Tyr Gly Gly Gly Asn Pro Val Glu Val Asn Pro Asn Asp Val Trp 
'465 470 475 480 

Ala Arg Pro Asp Phe Gly Asp Asn Tyr Asp Phe Pro Thr Asn Phe Asn 
485 490 495 

Cys Lys Asp Tyr Pro Tyr His Gly Gly Val Ser Tyr Gly Tyr Gly Asn 
500 505 510 

Gly Thr Pro Gly Tyr Tyr Pro Asp Leu Asn Arg Glu Glu Val Arg He 
515 520 ~ 525 

Trp Trp Gly Leu Gin Tyr Glu Tyr Leu Phe Asn Hat Gly Leu Glu Phe 
530 535 540 

Val Trp Gin Asp Met Thr thr Pro Ala He His Ser Ser Tyr Gly Asp 
545 EiO 555 560 

Met Lys Gly Leu Pro Thr Arg Leu Leu Val Thr Ala Asp Ser Val Thr 
565 570 575 

Asn Ala Ser Glu Lys Lys Leu Ala He Glu Ser Trp Ala Leu Tyr Ser 
580 585 590 

Tyr Asn Leu His Lys Ala Thr Phe His Gly Leu Gly Arg Leu Glu Ser 
595 600 505 

Arg Lys Asn Lys Arg Asn Phe He Leu Gly Arg Gly Ser Tyr Ala Gly 
610 615 620 

Ala Tyr Arg Phe Ala Gly Leu Trp Thr Gly Asp Asn Ala Ser Thr Trp 
625 630 635 640 

Glu Phe Trp Lys lie Ser Val Ser Gin Val Leu Ser Leu Gly Leu Asn 
645 650 655 

Sly Val Cys lie Ala Gly Ser Asp Thr Gly Gly Phe Glu Pro Ala Arg 
660 655 670 

Thr Glu lie Gly Glu Glu Lys Tyr Cys Ser Pro Glu Leu Leu lie Arg 
675 680 585 

Trp Tyr Thr Gly Ser Phe Leu Leu Pro Trp Leu Arg Asn His Tyr Val 
690 695 700 

Lys Lys Asp Arg Lys Trp Phe Gin Glu Pro Tyr Ala Tyr Pro Lys His 
705 710 715 720 

Leu Glu Thr His Pro Glu Leu Ala Asp Gin Ala Trp Leu Tyr LyS Ser 
725 730 735 



( 95 ) 



#S¥ 9-505988 



Val Leu Glu lie Cys Arg Tyr Trp Val Glu Leu 

740 " 745 

Gin Leu Leu Tyr Asp Cys Met Phe Gin Asn Val 

755 760 

Leu Ala Arg Ser Met Leu Leu Thr Asp Thr Glu 

770 ~ 775 



Arg Tyr Ser Leu ITe 
750 

Val Asp Gly Met Pro 
765 

Asp Thr thr Phe Phe 
780 



Asn Glu Ser Gin Lys Phe Leu Asp Asn Gin Tyr 
785 790 795 

lie Leu Val Ala Pro lie Leu His Ser Arg Asn 
805 810 

Asn Arg Asp Val Tyr Leu Pro Leu Phe His Thr 
820 825 

Leu Arg Pro Trp Asp Asp Gin Gly Val Ala Leu 
835 840 

Gly Gly Ser Val lie Asn Tyr Thr Ala Arg He 
850 855 

Tyr Asn Leu Phe His Asn Val Val Pro Val Tyr 
865 870 875 

He He Pro Gin He Gin Val Arg Glri Trp He 
885 890 

Asn Pro He Lys Phe Asn He Tyr Pro Gly Lys 
900 905 

Thr Tyr Leu Asp Asp Gly Val Ser Arg Asp Ser 
915 920 



Met Ala Gly Asp Asp 
800 

Glu Val Pro Gly Glu 
815 

Trp Tyr Pro Ser Asn 
830 

Gly Asn Pro Val Glu 
845 

Val Ala Pro Glu Asp 
860 

He Arg Glu Gly Ala 
880 

Gly Glu Gly Gly Pro 
895 

Asp Lys Glu Tyr Val 
910 

Ala Pro Asp Asp Leu 
925 



Pro Gin Tyr Arg Glu Ala Tyr Glu Gin Ala Lys 

930 935 

Val Gin Lys Gin Leu Ala Val lie Gin Gly Asn 

945 950 955 

Ser Ala Ser Gly He Asp Lys Glu Ala Lys Gly 
965 970 

Ser He Lys Gin Glu Ser Lys Asp Lys Thr Arg 

980 985 

Pro Lys His Asn Gly Tyr Asp Pro Ser Lys Glu 

995 1000 

Thr He He Leu Trp Tyr Ala Pro Gly Phe Asp 

1010 1015 



Val Glu Gly Lys Asp 
940 

Lys Thr Asn Asp Phe 
960 

Tyr His Arg Lys Val 
975 

Thr Val Thr He Glu 
990 

Val Gly Asn Tyr Tyr 
1005 

Gly Ser He Val Asp 
1020 
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Val Ser Sin Ala Thr Val Asn He Glu Gly Gly Val Glu Cys Glu lie 
1025 1030 1035 1040 

Phe Lys Asn Thr Gly Leu His Thr Val Val Val Asn Val Lys Glu Val 
1045 1050 1055 

He Gly Thr Thr Lys Ser Val Lys He Thr Cys Thr Thr Ala 
1050 1065 1070 



(BM : mWt 

<.cm<om : 

(ii)E^i©@Ht : DNA (genonic) 





TCTCiArTTT 


TGrAAACrAG AAGAfTAfTA 


r ACTRTTnrC 
wnti i U J i ULu 


an 


CTAGACTGGA AGGGCCCTCA 


AAAAATCATT 


GGAGTAGACA CTACTCCTCC 


AAAGAGCACC 


120 


AAGTTCCCCA AAAACTGGCA 


TGGAGTGAAC 


TTGAGATTCG ATGATGGGAC 


TTTAGGTGTG 


180 


GTTCAGTTCA TTAGGCCGTG 


CGTTTGGAGG 


GTTAGATACG ACCCTGGTTT 


CAAGACCTCT 


240 


GACGAGTATG GTGATGAGAA 


TACGAGGACA 


ATTGTGCAAG ATTATATGAG 


TACTCTGAGT 


300 


AATAAATTGG ATACTTATAG 


AGGTCTTACG 


TGGGAAACCA AGTGTGAGGA 


TTCGGGAGAT 


360 


TTCTTTACCT TCTCATCCAA 


GGTCACCGCC 


GTTGAAAAAT CCGAGCGGAC 


CCGCAACAAG 


420 


GTC6GCGATG GCCTCAGAAT 


TCACCTATGG 


AAAAGCCCTT TCCGCATCCA 


AGTAGTGCGC 


480 


ACCTTGACCC CTTTGAAGGA 


TCCTTACCCC 


ATTCCAAATG TAGCCGCAGC 


CGAAGCCCGT 


540 


GTGTCCGACA AGGTCGTTTG 


GCAAACGTCT 


CCCAAGACAT TCAGAAAGAA 


CCTGCATCCG 


€00 


CAACACAAGA TGCTAAAGGA 


TACAGTTCTT 


GACATT6TCA AACCTGGACA 


TGfiCGAGTAT 


660 


GTGGGGTGGG GAGAGATGGG 


AGGTATCCAG 


TTTATGAAGG AGCCAACATT 


CATGAACTAT 


720 


TTTAACTTCG ACAATATGCA 


ATACCAGCAA 


GTCTATGCCC AAGGTGCTCT 


CGATTCTCGC 


780 


GAGCCACTGT ACCACTCGGA 


TCCCTTCTAT 


CTTGATGTGA ACTCCAACCC 


GGAGCACAAG 


840 


AATATCACGG CAACCTTTAT 


C6ATAACTAC 


TCTCAAATTG CCATCGACTT 


TGGAAAGACC 


900 


AACTCAGGCT ACATCAAGCT 


GGGAACCAGG 


TATGGTGGTA TCGATTGTTA 


CGGTATCAGT 


960 


GCGGATACGG TCCCGGAAAT 


TGTACGACTT 


TATACAGGTC TTGTTGGACG 


TTCAAAGTTG 


1020 



( 97 ) 9-505988 



AAGCCCAGAT 


ATATTCTCGG GGCCCATCAA 


6CCTGTTATG 


GATACCAACA 


GGAAAGTGAC 


1080 


TTGTATTCTS 


TGGTCCAGCA GTACC6TGAC TGTAAATTTC 


CACTTGACGG 


GATTCACGTC 


1140 


GATGTCGATG 


TTCAGGACGG CTTCAGAACT TTCACCACCA 


ACCCACACAC 


TTTCCCTAAC 


1200 


CCCAAAGAGA 


TGTTTACTAA CTTGAGGAAT AATGGAATCA 


AGTGCTCCAC 


CAATATCACT 


1260 


CCTGTTATCA 


GCATTAACAA CAGAGAGGGT 


GGATACAGTA 


CCCTCCTTGA 


GGGAGTTGAC 


1320 


AAAAAATACT 


TTATCATGGA CGACAGATAT 


ACCGAGGGAA 


CAAGTGGGAA 


TGCGAAGGAT 


1380 


GTTCGGTACA 


TGTACTACGG TGGTGGTAAT AAGGTTGAGG 


TCGATCCTAA 


TGATGTTAA7 


1440 


GGTCGGCCAG 


ACTTTAAAGA CAACTATGAC TTCCCCGCGA 


ACTTCAACAG 


CAAACAATAC 


1500 


CCCTATCATG 


GTGGTGTGAG CTACGGTTAT 


SGGAACGGTA 


G7GCAGGTTT 


TTACCGGGAC 


1560 


CTCAACAGAA 


AGGAGGTTCG TATCTGGTGG 


GGAATGCAGT 


ACAAGTATCT 


CTTCGATATG 


1620 


GGACTGGAAT TTGTGTGGCA AGACATGACT ACCCCAGCAA 


TCCACACATC 


ATATGGAGAC 


1680 


ATGAAAGGGT 


TGCCCACCCG TC7ACTCGTC 


ACCTCAGACT 


CCGTCACCAA 


TGCCTCTGAG 


1740 


AAAAAGCTCG 


CAATTGAAAC TTGGGCTCTC 


TACTCCTAGA 


ATCTCCACAA 


AGCAACTTGG 


1800 


CATGGTCTTA 


GTCGTCTCGA ATCTC6TAAG 


AACAAACGAA 


ACTTCATCCT 


CGGGCGTGGA 


1860 


AGTTATGCCG 


GAGCCTATCG TTTTGCTGGT 


CTCTGGACTG 


GGGATAATGC 


AAGTAACTGG 


1920 


GAATTCTGGA 


AGATATCGGT CTCTCAAGTT 


CTTTCTCTGG 


GCCTCAATGG 


TGTGTGCATC 


1980 


GCGGGGTCTG 


ATACGGGTGG TTTTGAACCC 


TACCGTGATG 


CAAATGGGGT 


CGAGGAGAAA 


2040 


TACTGTAGCC 


CAGAGCTACT CATCAGGTGG 


TATACTGGTT 


CATTCCTCTT 


GCCGTGGCTC 


2100 


AGGAACCATT 


ATGTCAAAAA GGACAGGAAA 


TGGTTCCAGG 


AACCATACTC 


GTACCCCAAG 


2160 


CATCTTGAAA 


CCCATCCAGA ACTCGCAGAC 


CAAGCATGGC 


TCTATAAATC 


CGTTTTGGAG 


22Z0 


ATCTGTAGGT 


ACTATGTGGA -GCTTAGATAC 


TCCCTCATCC 


AACTACTTTA 


CGACT6CATG 


2280 


TTTCAAAACG 


TAGTCGACGG TATGCCAATC 


ACCAGATCTA 


TGCTCTTGAC 


CGATACTGAG 


2340 


GATACCACCT 


TCTTCAACGA GAGCCAAAAG 


TTCCTCGACA 


ACCAATATAT 


GGCTGGTGAC 


2400 


GACATTCTTG 


TTGCACCCAT CCTCCACAGT 


CGCAAAGAAA 


TTCCAGGCGA 


AAACAGAGAT 


2460 


GTCTATCTCC 


CTCTTTACCA CACCTGGTAC 


CCCTCAAATT 


TGAGACCAT6 


GGACGATCAA 


2520 


GGAGTCGCTT 


TGGGGAATCC TGTCGAAGGT 


GGTAGTGTCA 


TCAATTATAC 


TGCTAGGATT 


2580 


GTTGCACCCG 


AGGATTATAA TCTCTTCCAC 


AGCGTGGTAC 


CAGTCTACGT 


TAGAGAGGGT 


2640 


GCCATCATCC 


CGCAAATCGA AGTACGCCAA TGGACTGGCC AGGGGGGAGC 


CAACCGCATC 


2700 



( 98 ) 9-505988 

AAGTTCAACA TCTACCCTGG AAAGGATAAG GAGTACTGTA CCTATCTTGA . TGATGGTGTT 2760 

AGCCGTGATA GTGCGCCGGA AGACCTCCCA CAGTACAAAG AGACCCACGA ACAGTCGAAG 2820 

GTTGAAGGCG CGGAAATCGC AAAGCAGATT GGAAAGAAGA CGGGTTACAA CATCTCAGGA 2880 

ACCGACCCAG AAGCAAAGGG TTATCACCGC AAAGTTGCTG TCACACAAAC GTCAAAAGAC 2940 

AAGACGCGTA CTGTCACTAT TGAGCCAAAA CACAATG6AT ACGACCCTTC CAAAGAGGTG 3000 

GGTGATTATT ATACCATCAT TCTTTGGTAC GCACCAGGTT 7CGATGGCAG CATCGTCGAT 3060 

GTGAGCAAGA CGACTG7GAA TGTTGAGGGT GGGGTGGAGC ACCAAGTTTA TAAGAACTCG 3120 

GATTTACATA CGGTTGTTAT CGACGTGAAG GAGGTGATCG GTACCACAAA GAGCGTCAAG 3180 

ATCACATGTA CTGCCGCTTA A 3201 

(B)s : mm 
coiftoft : ^m. 



(iO&ncomm : UNA (genomic) 





ffi?nj#-^8 : 




ATGGCAGGAT 


TATCCGACCC TCTCAATTTC TGCAAAGCAG AGGACTACTA CGCTGCTGCC 


60 


AAAGGCTGGA 


GTGGCCCTCA GAAGATCATT CGCTATGACC AGACCCCTCC TCAGGGTACA 


120 


AAAGATCCGA 


AAAGCTGGCA TGCGGTAAAC CTTCCTTTCG ATGACGGGAC TATGTGTGTA 


180 


GTGCAATTCG 


TCAGACCCTG TGTTTGGA6G GTTAGATATG ACCCCAGTGT CAAGACTTCT 


240 


GATGAGTACG 


GCGATGAGAA TACGAGGACT ATTGTACAAG ACTACATGAC TACTCTGGTT 


300 


GGAAACTTGG 


ACATTTTCAG AGGTCT7ACG TGGGTTTCTA CGTTGGAGGA TTCGGGCGAG 


360 


TACTACACCT 


TCAAGTCCGA AGTCACTGCC GTGGACGAAA CCGAACGGAC TCGAAACAAG 


420 


GTCGGCGACG 


GCCTCAAGAT TTACCTATGG AAAAATCCCT TTCGCATCCA GGTAGTGCGT 


480 


CTCTTGACCC 


CCCTGGTGGA CCCTTTCCCC ATTCCCAACG TAGCCAATGC CACAGCCCGT 


540 


GTGGCCGACA 


AGGTTGTTTG GCAGACGTCC CCGAAGACGT TCAGGAAAAA CTTGCATCCG 


600 


CAGCATAAGA 


TGTTGAAGGA TACAGTTCTT GATATTATCA AGCCGGGGCA CGGAGAGTAT 


660 


GTGGGTTGGG 


GAGAGATGGG AGGCATCGA6 TTTATGAAGG AGCCAACATT CATGAATTAT 


720 









( 99 ) 




§S¥9 • 


- 5 0 5 9 


TTCAACTTTG 


ACAATATGCA 


ATATCAGCAG 


GTCTATGCAC 


AAGGCGCTCT 


TGATAGTCGT 


780 


GAGCCGTTGT 


ATCACTCTGA 


TCCCTTCTAT CTCGACGTGA 


ACTCCAACCC 


AGAGCACAAG 


840 


AACATTACGG 


CAACCTTTAT 


CGATAACTAC TCTCAGAT7G 


CCATCGACTT 


TGGGAAGACC 


900 


AACTCAGGCT 


ACATCAAGCT 


6GGTACCAGG TATGGCGGTA 


TCGATTGTTA 


CGGTATCAGC 


960 


GCGGATACGG 


TCCCGGAGAT 


TGTGCGACTT TATACTGGAC 


TTGTTGGGCG 


TTCGAAGTTG 


1020 


AAGCCCAGGT 


ATATTCTCGG 


AGCCCACCAA GCTTGTTATG 


GATACCAGCA 


GGAAAGTGAC 


1080 


TTGCATGCTG 


TTGTTCAGCA 


GTACCGTGAC ACCAAGTTTC 


CGCTTGATGG 


GTTGCATGTC 


1140 


GATGTCGACT 


TTCAGGACAA 


TTTCAGAACG TTTACCACTA 


ACCCGATT-AC 


GTTCCCTAAT 


1200 


CCCAAAGAAA 


TGTTTACCAA 


TCTAAGGAAC AATGGAATCA 


AGTGTTCCAC 


CAACATCACC 


1260 


CCTGTTATCA 


GTATCAGAGA 


TCGCCC6AAT 


GGGTACAGTA 


CCCTCAATGA 


GGGATATGAT 


1320 


AAAAAGTACT 


TCATCATGGA 


TGACAGATAT ACCGAGGGGA 


CAAGTGGGGA 


CCCGGAAAAT 


• 1380 


GTTCGATACT 


CTTTTTACGG 


CGGTGGGAAC 


CCGGTTGAGG 


TTAACCCTAA 


7GATGTTTGG 


1440 


GCTCGGCCAG 


ACTTTGGAGA 


CAATTATGAC 


TTCCCTACGA 


ACTTCAACTG 


CAAAGACTAC 


1500 


CCCTATCATG 


GTGGTGTGAG 


TTACGGATAT 


GGGAATGGCA 


CTCCAGGTTA 


CTACCCTGAC 


1560 


CTTAACAGAG 


AGGAGGTTCG 


TATCTG6TGG 


GGATTGCAGT 


ACGAGTATCT 


CTTCAATATG 


1620 


GGACTAGAGT 


TTGTATGGCA 


AGATATGACA 


ACCCCAGCGA 


TCCATTCATC 


ATATGGAGAC 


1680 


ATGAAAGGGT 


TGCCCACCCG 


TCTGCTCGTC 


ACCGCCGACT 


CAGTTACCAA 


TGCCTCTGAG 


1740 


AAAAAGCTCG 


CAATTGAAAG 


TTGGGCTCTT 


TACTCCTACA 


ACCTCCATAA 


AGCAACCTTC 


1800 


CACGGTCTTG 


GTCGTCTTGA 


GTCTCGTAAG 


AACAAACGTA 


ACTTCATCCT 


CGGACGTGGT 


1860 


AGTTACGCCG 


GTGCCTATCG 


TTTTGCTGGT 


CTCTGGACTG 


GAGATAACGC 


AAGTAC6TGG 


1920 


GAATTCT6GA 


AGATTTGGGT 


CTCCCAAGT7 


CTTTCTGTAG 


GTCTCAATGG 


TGTGTGTATA 


1980 


GCGGGGTCTG 


ATACGGGTGG 


TTTTGAGCCC 


GCACGTACTG 


AGATTGGGGA 


GGAGAAATAT 


2040 


TGCAGTCCGG 


AGCTACTCAT 


CAGGTGGTA7 


ACTGGATCAT 


TCCTTTTGCC 


ATGGCTTAGA 


2100 


AACCACTACG 


TCAAGAAGGA 


CAGGAAATGG 


TTCCAG6AAC 


CATACGCGTA 


CCCCAAGCAT 


2160 


CTTGAAACCC 


ATCCAGAGCT 


CGCAGATCAA 


GCATGGCTTT 


ACAAATCTGT 


TCTAGAAATT 


2220 


TGCAGATACT 


GGGTAGAGCT 


AAGATATTCC 


CTCATCCAGC 


TCCTTTACGA 


CTGCATGTTC 


2280 


CAAAACGTGG 


TCGATGGTAT 


GCCACTTGCC 


AGATCTATGC 


TCTTGACCGA 


TACTGAGGAT 


2340 


ACGACCTTCT 


TCAATGAGAG 


CCAAAAGTTC 


CTCGATAACC 


AATATATGGC 


TGGTGACGAC 


2400 



( 100 ) &m¥-9 - 5 0 5 9 8 8 



ATCCTTGTAG 


CACCCATCCT 


CCACAGCCGT 


AACGAGGTTC CGGGAGAGAA CAGAGATGTC 


2460 


TATCTCCCTC 


TATTCCACAC 


CTGGTACCCC 


TCAAACTTGA GACCGTGGGA CGATCAGGGA 


25*0 


GTCGCTTTAG 


GGAATCCTGT 


CGAAGGTGGC 


AGCGTTATCA ACTACACTGC CAGGATTGTT 


2580 


GCCCCAGAGG 


ATTATAATCT 


CTTCCACAAC 


GTGGTGCCGG TCTACATCAG AGAGGGTGCC 


2640 


ATCATTCCGC 


AAATTCAGGT 


ACGCCAGTGG 


ATTGGCGAAG GAGGGCCTAA TCCCATCAAG 


2700 


TTCAATATCT 


ACCCTGGAAA 


GGACAAGGAG 


TATGTGACGT ACCTTGATGA TGGTGTTAGC 


2760 


CGCGATAGTG 


CACCAGATGA 


CCTCCCGCAG 


TACCGCGAGG CCTATGA6CA AGCGAAGGTC 


2820 


GAAGGCAAAG 


ACGTCCAGAA 


GCAACTTGCG 


GTCATTCAAG G6AATAAGAC TAATGACTTC 


2880 


TCCGCCTCCG 


GGATTGATAA 


GGAGGCAAAG 


GGTTATCACC GCAAAGTTTC TATCAAACAG 


2940 


GAGTCAAAAG 


ACAAGACCCG 


TACTGTCACC 


ATTGAGCCAA AACACAACGG ATACGACCCC 


3000 


TCTAAGGAAG 


TTGGTAATTA 


TTATACCATC ATTCTTTGGT ACGCACCGGG CTTTGACGGC 


3060 


AGCATCGTCG 


ATGTGAGCCA 


GGCGACCGTG AACATCGAGG GCGGGGTGGA ATGCGAAATT 


3120 


TTCAAGAACA 


CCGGCTTGCA 


TACGGTTGTA GTCAACGTGA AAGAGGTGAT CGGTACCACA 


3180 


AAGTCCGTCA 


AGATCACTTG 


CACTACCGCT TAG 


3213 



ams : 3i7Ti ym 
mm -.rum 

: Mm®. 

Cix)@S^©#H : 

WftWL&m-i-aZ^ : Modified-site 
<B)#£ftg : 201 

Met Thr Asn Tyr Asn Tyr Asp Asn Leu Asn Tyr Asn Gin Pro Asp Leu 
1 5 10 15 

He Pro Pro Gly His Asp Ser Asp Pro Asp Tyr Tyr He Pro Met Tyr 
20 25 30 

Phe Ala Ala Pro Trp Val lie Ala His Gly Tyr Arg Gly Thr Ser Asp 
35 40 45 



( 101 ) 9-505 9 88 

Gin Tyr Ser Tyr Gly 7rp Phe Leu Asp Asn Val Ser Gin Ser Tyr Thr 
50 55 50 

Asn Thr Gly Asp Asp Ala Trp Ala Gly Gin Lys Asp Leu Ala Tyr Met 
€5 70 75 80 

Gly Ala Gin Cys Gly Pro Phe Asp Gin His Phe Val Tyr Glu Ala Gly 
85 90 .95 

Asp Gly Leu Glu Asp Val Val Thr Ala Phe Ser Tyr Leu Gin Gly Lys 

100 105 110 

Glu Tyr Glu Asn Gin Gly Leu Asn He Arg Ser Ala Het Pro Pro Lys 
115 120 325 

Tyr Val Phe Gly Phe Phe Gin Gly Val Phe Gly Ala Thr Ser Leu Leu 
130 135 140 

Arg Asp Asn Leu Pro Ala Gly Glu Asn Asn Val Ser Leu Glu Glu He 
145 150 155 160 



Val Glu Gly Tyr Gin Asn Gin Asn Val Pro Phe Glu Gly Leu Ala Val 
155 170 175 

Asp Val Asp Met Gin Asp Asp Leu Arg Val Phe Thr Thr Arg Pro Ala 
180 185 190 

Phe Trp Thr Ala Asn Lys Val Gly Xaa Gly Gly Asp Pro Asn Asn Lys 
195 200 205 

Ser Val Phe Glu Trp Ala His Asp Arg Gly Leu Val Cys Gin Thr Asn 
210 215 220 

Val Thr Cys Phe Leu Lys Asn Glu Lys Asn Pro Tyr Glu Val Asn Gin 
225 230 235 240 

Ser Leu Arg Glu Lys Gin Leu Tyr Thr Lys Ser Asp Ser Leu Asp Asn 
245 250 255 

He Asp Phe Gly Thr Thr Pro Asp Gly Pro Ser Asp Ala Tyr lie Gly 
260 265 270 

His Leu Asp Tyr Gly Gly Gly Val Glu Cys Asp Ala Leu Phe Pro Asp 
275 280 ~ 285 

Trp Gly Arg Pro Asp Val Ala Gin Trp Trp Gly Asp Asn Tyr Lys Lys 
290 295 300 

Leu Phe Ser lie Gly Leu Asp Phe Val Trp Gin Asp Met 
305 310 315 



( 102 ) 1$ mW- 9-505988 

(A) ^3 : mTiSWt 

(B) fi : T ^ J m 

CD) h^Pv?- : ilSJttt 

Cii)Sfi?'I©*l2i : K 

Cix)ffi*iJ<D#l& : 

(A)#afc*3M-E-^ : Modified-site 
<Bm&&m : 272 

(DXtfecDfiNR : XI2= "Xtinisc. TiygfetffeS" 

Cix)l£?tJ©#Stfc : 

(A) ^^^-riS-^ : Modified-site 

(B) J?# {4g : 273 



CA)^*^-rie^ : Modified-site 
(Bi^^SH&S : 274 



Met Thr Asn Tyr Asn Tyr Asp Asn Tyr Asn Tyr Asn Gin Ser Asp Leu 
1 S 10 15 

lie Ala Pro Gly Tyr Pro Ser Asp Pro Asn Phe Tyr He Pro Met Tyr 
20 25 30 

Phe Ala Ala Pro Trp Val Val Val Lys Gly Cys Ser Gly Asn Ser Asp 
35 40 45 

Glu Gin Tyr Ser Tyr Gly Trp Phe Met Asp Asn Val Ser Gin Thr Tyr 
50 55 60 

Met Asn Thr Gly Gly Thr Ser Trp Asn Cys Gly Glu Glu Asn Leu Ala 
65 70 75 80 

Tyr Met Gly Ala Gin Cys Gly Pro Phe Asp Gin His Phe Val Tyr Gly 
85 90 95 

Asp Gly Asp Gly Leu Glu Asp Val Val Gin Ala Phe Ser Leu Leu Gin 
100 105 110 

Gly Lys Glu Phe Glu Asn Gin Val Leu Asn Lys Arg Ala Val Met Pro 
115 120 125 

Pro Lys Tyr Val Phe Gly Tyr Phe Gin Gly Val Phe Gly He Ala Ser 
130 135 140 
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Leu Leu Arg Glu Sin Arg Pro Glu Gly Gly Asn Asn He Ser Val Ser 
145 150 155 150 

Glu lie Val Glu Gly Tyr Gin Ser Asn Asn Phe Pro Leu Glu Gly Leu 
165 170 175 



Ala Val Asp Val Asp Met Gin Gin Asp Leu Arg Cys Ser Ser Pro Leu 
180 185 190 

Lys lie Glu Phe Trp Thr Ala Asn Lys Val Gly Thr Gly Gly Asp Ser 
195 200 205 

Asn Asn Lys Ser Val Phe Glu Trp Ala His Asp Lys Gly Leu Val Cys 
210 215 220 

Gin Thr Asn Val Thr Cys Phe Leu Arg Asn Asp Asn Gly Gly Ala Asp 
225 230 235 240 

Tyr Glu Val Asn Gin Thr Leu Arg Glu Lys Gly Leu Tyr Thr Lys Asn 
245 250 255 

Asp Ser Leu Thr Asn Thr Asn Phe Gly Thr Thr Asn Asp Gly Pro Xaa 
250 265 270 

Xaa Xaa Tyr lie Gly His Leu Asp Tyr Gly Gly Gly Gly Asn Cys Asp 
275 280 285 

Ala Leu Phe Pro Asp Trp 61 y Arg Pro Gly Val Ala Glu Trp Trp Gly 
290 295 300 

Asp Asn Tyr Ser Lys Leu Phe Lys lie Gly Leu Asp Phe Val Trp Gin 
305 310 315 320 

Asp Met Thr 



C2)E*II#-^ll©tiH8 : 
(BOSS :7;/i 

amWL^m-tm^r : Modified-site 
(B)#*tffclt : 43 

<A)«r»*«-j-gB^ : Modified-site 
<B)#«tt« : 176 
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Met Thr Asn Tyr Asn Tyr Asp Asn Leu Asn Tyr Asn Gin Pro Asp Val 
15 io 15 

Val Pro Pro Gly Tyr His Asp His Pro Asn Tyr Tyr lie Pro Met Tyr 
20 25 30 

Tyr Ala Ala Pro Trp Leu Val Val Gin Gly Xaa Ala Gly Thr Ser Lys 
35 40 45 

Gin Tyr Ser Tyr Gly Trp Phe Met Asp Asn Val Ser Gin Ser Tyr Met 
50 " 55 60 

Asn Thr Gly Asp Thr Ala Trp Asn Cys Gly Gin Glu Asn Leu Ala Tyr 
65 70 75 80 

Met Gly Ala Gin Tyr Gly Pro Phe Asp Gin His Phe Val Tyr Gly Asp 
85 90 95 

Gly Asp Gly Leu Glu Asp Val Val Lys Ala Phe Ser Phe Leu Gin Gly 
100 _ 105 110 

Lys Slu Phe Glu Asp Lys Lys Leu Asn Lys Arg Ser Val Met Pro Pro 
115 120 125 

Lys Tyr Val Phe Gly Phe Phe Gin Gly Val Phe Gly Ala Leu Ser Leu 
130 135 140 

Leu Lys Gin Asn Leu Pro Ala Gly Glu Asn Asn lie Ser Val Gin Glu 
145 150 155 160 

He Val Glu Gly Tyr Gin Asp Asn Asp Tyr Pro Phe Glu Gly Leu Xaa 
165 170 175 

Val Asp Val Asp Met Gin Asp Asp Leu Arg Val Phe Thr Thr Lys Pro 
180 185 190 

Glu Tyr Trp Ser Ala Asn Met Val Gly Glu 
195 200 

(2)BE5iJ#^120ff ft : 
<i : 
CB)M : &m 

Cii)lE?iJ©II!Si : DNA (genomic) 

(A) #&£^-!B-*§- : misc_difference 

(B) #£teS: 9« C573, 

(A)*f»«re# = misc_difference 



( 105 ) - 5 0 5 9 8 8 













ATGACAAACT 


ATAATTATGA CAATTTGAAC 


TACAATCAAC C6GACCTCAT 


CCCACCTGGC 


€0 


CAT6ATTCAS 


ATCCTGACTA CTATATTCCG 


to A A A A A A A A A ^ M 

ATGTACTTTG CGGCACCATG 


GGTGATCGCA 


120 


m ~r mm mm ■ ■ ^ 

CATGGATATC 


GTGGCACCAG CGACCAGTAC 


TCTTATGGAT GG 1 1 T 1 1 GGA 


CAATGTATCC 


180 


CAGTCCTACA 


CAAACACTGG CGATGATGCA 


TGGGCTGGTC AGAAGGATTT 


tot «*A» to a to m* 

GGCGTACATG 


240 


GGGGCACAAT 


GTGGGCCTTT CGATCAACAT 


TTTGTGTATG AGGCTGGAGA 


TGGACTTGAA 


300 


GACSTTGT6A 


CCGCATTCTC TTATTTGCAA 


GGCAAGGAAT ATGAGAACCA 


GGGACTGAAT 


360 


ATACGTTCTG 


CAATGCCTCC GAAGTACGTT 


TTCGGATTTT TCCAAGGCGT 


ATTCGGAGCC 


420 


ACATCGCTGC 


TAAGGGACAA CTTACCTGCC 


GGCGAGAACA ACGTCTCTTT 


GGAAGAAATT 


480 


GTTGAAGGAT 


ATCAAAATCA GAACGTGCCA 


TTTGAA6GTC TTGCTGTGGA 


TGTTGATATG 


540 


CAAGATGACT 


TGAGAGTGTT CACTAC6AGA 


CC6GCGTTTT GGACGGCAAA 


CAAGGTGGGG 


600 


GAAGGCGGTG 


ATCCAAACAA CAAGTCAGTG 


TTTGAGTGGG CACATGACAG 


GGGCCTTGTC 


660 


TGCCAGACGA 


ATGTAACTTG CTTCTTGAAG 


AACGAGAAAA ATCCTTACGA 


AGTGAATCAG 


720 


TCATTGAGGG 


AGAAGCAGTT GTATACGAAG 


AGTGATTCCT TGGACAACAT 


TGATTTTGGA 


780 


ACTACTCCAG 


ATGGGCCTAG CGATGCGTAC 


ATTGGACACT TAGACTACGG 


TGGTGGTGTG 


840 


GAGTGTGATG 


CACTATTCCC AGACTGGGGT 


CGACCAGACG TGGCTCAATG 


GTGGGGCGAT 


900 


AACTACAAGA 


AACTATTCAG CATTGGTCTC 


GACTTCGTAT GGCAAGACAT 


GAC 


953 



mm. - mm 
cost©® : 

(!»b#ai?- : MR 
(iOnZM<D®M : DNA (genomic) 

(A)4t^*^i-i2^ : nisc_difference 
<B)##ftS : S& (8L4..821, ") 

(DHfeOtim : /£- "814£812©IH (fc^tf^tl -£*l^tl©gfi 

misc. -5" 
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(xi)ffi?IJ : ffi?IJ#4§-13 : 



ATGACAAArT 


ArAArTiirfta taaptataat T&r&tcc&KT rACATnrAT TcrTfVAGftA 




TATCCTTCCG 


ACCCGAACTT CTACATTCCC ATGTATTTTG CAGCACCTTG GGTAGTTGTT 


120 


AAGGGAT6CA 


GTGGCAACAG CGATGAACAG TACTCGTACG GATGGTTTAT GGATAATGTC 


180 


TCCCAAACTT 


ACATGAATAC TGGTGGTACT TCCTGGAACT GTGGAGAGGA GAACTTGGCA 


240 


TACATGGGAG 


CACAGTGCGG TCCATTTGAC CAACATTTTG TGTATGGTGA TGGAGATGGT 


300 


CTTGAGGATG 


TTGTCCAAGC GTTCTCTCTT CTGCAAGGCA AAGAGTTTGA GAACCAAGTT 


360 


CTGAACAAAC 


GTGCCGTAAT GCCTCCGAAA TATGTGTTTG GTTACTTTCA GGGAGTCTTT 


420 


GGGATTGCTT 


CCTTGTTGAG AGAGCAAAGA CCAGAGGGTG GTAATAACAT CTCTGTTTCA 


480 


GAGATTGTCG 


AAGGTTACCA AAGCAATAAC TTCCCTTTAG AGGGGTTAGC CGTA6ATGTG 


540 


GATATGCAAC 


AAGATTTGCG GTGTAGTTCA CCACTGAA6A TTGAATTTTG GACGGCAAAT 


600 


AAGGTAGGCA 


CCGGGGGAGA CTCGAATAAC AAGTCGGTGT TTGAATGGGC ACATGACAAA 


660 


GGCCTTGTAT 


GTCAGACGAA 7GTTACTT6C TTCTTGAGAA ACGACAACGG CGGGGCAGAT 


720 


TAC6AA6TCA 


ATCAGACATT GAGGGAGAAG G6TTTGTACA CGAAGAATGA CTCACTGACG 


780 


AACACTAACT 


TCGGAACTAC CAACGACGGG CCGGGGGGGG GGTACATTGG ACATCTGGAC 


840 


TATGGTGGCG 


GAGGGAATTG TGATGCACTT TTCCCAGATT GGGGTCGACC GGGTGTGGCT 


900 


GAATGGTGGG 


GTGATAACTA CAGCAAGCTC TTCAAAATTG GTCTGGACTT CGTGTGGCAA 


960 


GATATGACA 




969 



<A);g£ : 607i£g*i 

CBm : mm 

: 

CD) h^Di?- : mm** 

(ii)@2?iJ©S£H : DNA (genonic) 

(A) 4#®£^IE-*§ : misc_difference 

(B) Mfii : B» (128, 

(A) ^M^^-ria-^ : misc_difference 

(B) #£M : (232, ") 
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(.X^^k^r^rtad^ : misc_difference 
(B)#£&g : W& (249. 

amm&&t&.^ : nisc.difference 
(B)^IEfil : MM (526, 



(xOstl^ij : 






ATGACAAACT 


ACAATTACGA CAACTTGAAC TACAACCAAC CAGAC6TCGT TCCTCCAGGT 


60 


TATCACGACC 


ATCCCAACTA CTACATTCCA ATGTACTACG CAGCACCGTG GTTGGTCGTT 


120 


CAG6GATGCG 


C6GGGACATC GAAGCAATAC TCGTACGGTT GGTTTATGGA CAATGTCTCT 


180 


CAGTCGTACA 


T6AACACTGG AGATACGGCG TGGAACTGCG GACAGGAAAA CGTGGCATAC 


240 


ATGGGCGCGC 


AATACGGGCC ATTTGATCAG CACTTT6TGT ATGGTGATGG AGATGGCCT7 


300 


GAAGATGTCG 


TCAAAGCGTT CTCCTTTCTT CAAGGAAAGG AGTTCGAAGA CAAAAAACTC 


360 


AACAAGCGTT 


CTGTAATGCC TCCGAAGTAC 6TGTTTGGTT TCTTCCAGGG TGTTTTCGGT 


420 


GCACTTTCAC 


TGTTGAAGCA GAATCTGCCT GCCGGAGAGA ACAACATCTC AGTGCAAGAG 


480 


ATTGTGGAGG 


GTTACCAGGA TAACGACTAC CCCTTTGAAG GGCTCGCGGT AGATGTTGA7 


540 


ATGCAAGATG 


ATCTGCGAGT GTTTACTACC AAACCAGAAT ATTGGTCGGC AAACATGGTA 


600 


GGCGAAG 




607 


(2>ffi?rj#^15©fim : 





(i)S2?iJcD#fe : 

amis : 907 i sm 

(B)S : T ? J m 
(D)h#n5?- : jgfittfc 



(xi)E?>i : E8f#*15 : 

Tyr Arg Trp Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala Ala 
1 5 10 15 

Phe Gly Lys Pro He He Lys Ala Ala Ser Met Tyr Asn Asn Asp Ser 
20 25 30 

Asn Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly Gly His Asp 
35 40 45 
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Gly Tyr Arg He Leu Cys Ala Pro Val Val Trp Glu Asn Ser Thr Slu 
50 55 60 

Arg Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp Tyr Lys Phe Gly Pro 
65 70 75 80 

Asp Phe Asp Thr Lys Pro Leu Glu Gly Ala 
85 90 



<B)s : mm 

GOmflGCmtg. : DNA (genomic) 

(.MWWLi&ttift : raisc_difference 
: 9» (6, 

<Lh)*&'4k%:&$'ttf=t : misc_difference 

(B)ff«ti : g& (9, "") 

(D>ftfe©fif f$ : /I2= "NliCS^ISTT^r 

(A) *f#^£g-Tie^ : nisc_difference 

(B) #Mi : b& (12, "> 

(ix)g£?ij©#^ : 

(A) #li^:^"#"ia-^ : raisc_difference 

(B) #£ttg: g& (15, 

(D)fl&©1#$B : /£ = -N(iC*fcfSTT'*S" 

(ix)gd?l|CD#t£ : 

(A) #^ J ^r|fe'^"f£^- : misc_difference 

(B) #«-ae : m$t (is, -> 

(ix)BB^iJ©#^ : 

(A) #*££^-riS-SJ : misc_difference 

(B) ffMtt: g& (21, "> 
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ATGTANAANA ANBANTCNAA NGT 

C2)BeyU#^17©W* : 

<b)s : mm 
(D)h*Di?- : mm#: 

Cii)IE?iJ<Da5lS : DtS'A (genomic) 

(A)#&<£j£^"i£-^- : misc_difference 

(ix)@EJlJ©#& : 

(A) $J^-£-3Sj"f"BS-*|- : raisc_difference 

(B) #«M : m& (9. 

(D)flS<Dtf# : /fi3= "NfiCStBT-Cib^" 

CA)««*S"W3- : misc_difference 
(B)#:£1£fi : ffiSl (12, 

CA)#^'$-S"^"s2-^' : nisc_difference 

(B)#£tm : ©tfe (15, ") 

(D>fl&©1*«: /3B= •Nf*C*fctiT"C*S 

(A) ^Si*^-ri£-^ : nisc_difference 

(B) ^«13.g : gg| (18, ") 
(D)ft6<Ofjtfg : /£= "NHC*fcttT-r*S 

(A) ##£^-rta-5f : nisc_difference 

(B) #£ftg : m& (21, ") 
(D)fl&«D1ffg: /m= "mtCSizteTX'&Z 

(xi)ge^J : S3^J#^17 : 
ATGTANAANA ANGANAGNAA NGT 

(2>l£?iJ#^18<Z>fiM8 : 
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(B)M : mk 

com®®. : — 

(ii)EJijoa^ : DNA (genomic) 

(ix)£?l|<Dtttft : 

(A^&^ri^sci-*? : nisc_difference 
(B)#a&S : Sift (3, 

(DMiftCDff^S : /C- "NiiG*fcliA£;fcliT*rt:fiC-T?*«- 

(ix)S£?iJ©#& : 

(A) ^H££S"3~12-^- : nisc_difference 

(B) ffifit : (6, ""> 

(D>ftS©tit$g : /|£= "NliGifcliAT'*5" 

(A) 4#3&£-i5l"#~lB-§- : miscjdifference 

(B) #a^s : em (9, ") 

(DHfecDfifg: /'S2= a N(±G*fc{4A-e^5" 

(A) $$^£-^T^^- : misc_difference 

(B) #«Ettfi : (12. *"> 

CD)ffl|©fj|« : "Nf*G^fc{d:A^^{4T*^liCX'S)S- 

(A) #®^at"IE-^ : misc_difference 

(B) #^fe/t : ®& (15, 

ai>m<Dmm ■. /e= "Ni*G*fc«A$fcH:T*rt:i4c-r*>*" 

(xi)BB^i : SiyiJ#^18 : 

TANCCNTCNT GNCCNCC 17 

(2)@SJiJ#^19®fS*fi : 

(i)SBJIJ©#-fe : 

(A) S$ : 20*g£*f 

(B) 3S : ftft 

(C) fi|<D£ : — 

(D) h^Dv'- : 

(ii)SEJll©S® : DNA (genonic) 

(ix)ge^i]©#^ : 

(A)#^^-^"^"IS-^- : misc_difference 
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(B)#&{£S : mm (3, 

(td%fWi ! £:3k~$~Wm : misc_difference 
(B)#^g : (6, 

(ix)K?iJE>#® : 

(A) #|jfc*£f8B^ : misc_difference 

(B) ^ffi^rg : TO (9, 
(D)flfe©1ffg: /-|B= "NiiCS/cteT 

(A) #^-^-^"^"ia-^- : misc_difference 

(B) fStl : mm (12. 

(D>ft&©1t$g : /I2= "N(iG^t(iAr*S " 

(A) J(##^-g^-ia-^- : misc_difference 

(Bm&&m : e& (is, 

(xi)BB?U : S£^J#^-19 : 
GGNCCNAANT TNTACCANT6 20 

CA)S$ : 17£^*J 

(B) l? : «Eflf; 

(C) tJtCDgt : — 

CD) htfav*- : jgM* 

GOBEJI<D«S : DNA (genomic) 

(ix)iayij©## : 

(A) #^^S-T§2-^ : misc_difference 

(B) #*EttB : e& (3, -) 

(ix)gfiJlJ(D^ : 

(A) ^^*^^-fa# : misc_difference 

(B) #«E : fi& (6, 

(ix>geyi|<0^ : 

(A) #3i££S-rB2-*5- : misc_difference 

(B) #^g : mm (12, 
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(A) $$@£r^~ie-^- : misc_difference 
CBmtE&W: : (15, 

TANCGNTG6C ANGANGT 1 

(2)E3FU#^21©fiS*R : 

(i)BSJij€>#fe : 

CA) fiS : 17**** 

(B) M : J£8£ 
CC)S£©& : — 

(D) h jf?n V s — : W.mtt 

(ii)£7!l0ff!R : DNA (genomic) 

(A) #^^-^-f E-^- : misc_difference 
<B)£ttEffi» : (3, *") 

(D)ftfiOff 48 : /IE= "Nl4T*rt:ttCT**" 

(ix)SE?iJ©4#m : 

(A^^^^-fsB-^- : misc_difference 

(B) #£{£g : 9& (6, ") 

(ix)S2^J©#^ : 

(A)#^^-^"#"lE-^ : miscjdifference 

<B)#£{4g: (12, -) 

<D)#Ofl|«[: /!£= "NliGfcfcttAT?**- 

(ix)SSJiJ©#gSc : 

(A)#M^^IS-§- : misc.difference 

<B)#£<£g : g& (15, ~) 

(D)-ftfeCDff m : /!&= "NiiG*^iiAT-*)S" 

(xi)l£jlj : IE?IJ#-S§-21 : 
TANAGNTGGC ANGANGT 17 

(2)ffiJlJ##22(Df#$g : 
(i)g£J«©#fe : 

CB) SI : «6* 
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(D> ^Pi?-: rn.rn.ik 
(.ummomm ■ cdna 

ATGTACAACA ACGACTCGAA CSTTCGCAGG GCGCAGAACG ATCATTTCCT TCTTGGCGGC 60 
CACGACGGTT A 71 

C2)IBJ9#^23cD1f n : 

<A)S£ : 23T 5 
(B)I:7;yi 

(D)Md^- : mm** 
( i i )S£?iJ oa&-: "W*- K 

Met Tyr Asn Asn Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe 
15 10 15' 

Leu Leu Gly Gly His Asp Gly 
20 

<b)s! : mm 

(iDKftCDWR : cDNA 
<xi)@djnj : ga^ij«24 : 

ATGTACAACA ACGACTCGAA CGTTCGCAGG GCGCAGAACG ATCATTTCCT TCTTGGTGGA 60 
CATGATGGAT ATCGCATTCT GTGCGCGCCT GTTGT6TGGG AGAATTCGAC CGAACGGAAT 120 
TGTACTTGCC CGTGCTGACC CAATGGTACA AATTCGGCCC 160 
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(B)I : 7$JM 

CD) h^D-;- : |^ 

camm <nmm -• k 

Met Tyr Asn Asn Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe 
15 10 15 

Leu Leu Gly Gly His Asp Gly Tyr Arg lie Leu Cys Ala Pro Val Val 
20 25 30 

Trp Glu Asn Ser Thr Glu Arg Glu Leu Tyr Leu Pro Val Leu Thr Gin 
35 40 45 

Trp Tyr Lys Phe Gly Pro 
50 

(2)ffi?iJ#-S§-26©fjm : 

(A);S£ : 238t£S*t 

cb)s : mm 
cosaotsc : 

cd) h^p-j- : mm®. 

Cii)@BJIJ®aS : cDXA 
Cxi)SE^(J : SE^"J#-^26 : 

TACAGGTGGC AGGAGGT6TT GTACACTGCT ATGTACCAGA ATGCGGCTTT CGGGAAACCG 60 

ATTATCAAGG CAGCTTCCAT GTACGACAAC GACAGAAACG TTCGCGGCGC ACAGGATGAC 120 

CACTTCCTTC TCGGCGGACA CGATGGATAT CGTATTTTGT GTGCACCTGT TGTGTGGGAG 180 

AATACAACCA GTCGCGATCT GTACTTGCCT GTGCTGACCA GTGGTACAAA TTCGGCCC 238 

Ci)Se?U©#fe: . 
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Tyr Arg Trp Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala Ala 
1 5 10 15 

Phe Gly Lys Pro lie lie Lys Ala Ala Ser Met Tyr Asp Asn Asp Arg 
20 25 30 

Asn Val Arg Gly Ala Gin Asp Asp His Phe Leu Leu Gly Gly His Asp 
35 40 45 

Gly Tyr Arg He Leu Cys Ala Pro Val Val Trp Glu Asn Thr Thr Ser 
50 55 60 

Arg Asp Leu Tyr Leu Pro Val Leu Thr Lys Trp Tyr Lys Phe Gly 
65 70 75 

(2)B2?lJ#-S§-28©fitN& : 

<b)S2 : mm 

Cxi)Se?U : fie<?)J#^28 : 
GCTCTAGAGC ATGTTTTCAA CCCTTGCG 28 

was : mm 
(D)h!i?n^- : mm** 

(ii)B£?iJ©@l© : DNA (genomic) 

(xi)B£?iJ : B£?UM-29 : 
AGCTTGTTAA CATGTATCCA ACCCTCACCT TCGTGG 36 

(2)BS*»J#^30©ff# : 

mm : mm 

(D)Hoi;-:IMtt 



I 
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Cii)E3FiJ©IKB : DNA (genomic) 
(xim&l : @£?U#^30 : 
ACAA7TGTAC ATAfiSTTGSG AG7GGAAGCA CCGC 34 

CD) htf Di?- : UStt* 

(xi)ffijij : 6£?U#^31 : 

Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr Val Leu Asp 
1 5 10 — 15 

lie Va1 Lys Pro Gly His Gly Glu Tyr Val Gly Trp Gly Glu Met Glv 
20 25 30 

Gly He Gin Phe Met Lys Glu Pro Thr Phe Met Asn Tyr Phe Asn Phe 
35 40 45 

Asp Asn Met Gin Tyr Gin Gin Val Tyr Ala Gin Gly Ala Leu Asp Ser 
50 55 60 

Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr 
65 70 75 

(A) fi£ : 23%£$t 

(B) a : mm 
(iomme>mm : cdna 

(A) #Sfc ; £iSH~i£-^- : nisqjdifference 

(B) #£&g : ®& (3, 

(D)te©tf«: B N(iGt/diAT*J)S" 

(A)#^^^-rie-^ : inisc_difference 
CB)#«EtiLtt : (6, 
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(D)<ffe©fg?£ : '"NttCaEfcttT-C**" 

(ix)g£?fj©#m : 

(A) #|&-£-l£"3"1£-^ : misc_difference 

(B) #AttK : Sm (9. 

(D)ffi©1£$g : "N«Gi/c«A-eS)S'* 
W&Wi&m-t%Z^ : misc_differenee 

(zm&ftm : g& (is, *»■) 

<!»»©««: /SB= "N«G^/c«A^^{iT^^fiC-C«,S" 

(ix)12?l|<D!|tm : 

(A) *|#&<£-Ii"#"|£-£|- : misc_difference 

(B) #MS : SSI (18, -) 
<D>Mj©tt«: / / IB= "NttGSfcttAr**" 

(ix)fBJiJ©#& : 

(A)#IK-$-S-rS# : misc_difference 
<B)#£4fcK : g& (21. 

0»«1©«« : /i£ = "NiiCt^ttTT'*5" 
(xOffi^J : |S^J«32 : 
CANCANAANA TGCTNAANGA NAC 23 

(2)S3W§33©it$S : 

CA)S* : zs^mM 

mm : 

(D)btfoi?- : H^tf* 
(ii)0e?!l©?li£g : cDNA 

<ix>i3!l©4§* : 

(A) #SS:^r^"#"ia-^ : misc_difference 

(B) ff«^tt : mm (3, 

(D>f4©fif$g: /IE= "N!iGSfcttAT*5" 

Cix)SEJ!l©^*§j : 

(A) 4$&-£l&"^~fil-^ : misc_difference 

(B) #^g : «ft <6. 

(D)iOt^H : /fc- "NliC^^iTT'*5" 

(A) #^^^^-ga^ : misc_difference 

(B) #^fett : (9, 

(DMtfc©if«: /IS= "N{*G£/cteAT?£,£" 
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(A) *$£&<£r^-fa-^- : misc_difference 

(B) #&&© : W& (15. 

Uttffe©f!WR: "NteG£fcl*AT'&£" 

(A) #§fc£^-ifi-§- : inisc_difference 

(B) #£ttS : g& (18, 

(D)ffi(DfiMR : /IS= "NttGfcfcttA-C**" 

<ix)ffi7IJ©»« : 

(A) ffl*£4tt-£-9- : misc.difference 

(B) #^tis : mm (2i, 

(D>«jOft«: /R- "NttCifcttTT**" 
(xi)ia?IJ : EJIJ#^33 : 
CANCANAANA TGTTNAANGA NAC 23 

(2)ffiJI]##34©1f $8 : 

CA)*S : 20i£**f 
(B)S : 

(D) h#P-^- : SiStfc 

(ii)Efll©fflSi : cDKA 

(ix)EW«D4«tt : 

<A)!*#£&;£-^~£-^- : misc_difference 
(B)#£(£g : g& C3. 

(D)flfcOflMR: /S3= "NttGSfcttAT?**" 

<ix)ffi#!©#» : 

(A) #«*3Si-£-§- : misc_difference 

(B) #£tfirg : ®& (6, 

(D)ffc©ffiBR: /SB= "N{SGtfcfiA^fc{iT^^{iC-C^5" 

(ix)KyiJ©#H( : 

(A)&{§c£"i£"3~nB?y : misc_difference 

<B)fffitt« : (9, 

(D)ftlJ©tiHR: /E- "NliGSfcf* A 

(A)#3&^-f ^§ : misc difference 

<B)#«£ffcfi : (12, "") 

<D)ffij©HHB: /1E= "N«G*fcfiA-C*S" 
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(.A')<WWl£:3k't1£i^ : misc_difference 
(B)#£t£g: mm (15. ") 

(ix)gE?iJ<D#?gi : 

(A) #^*^-t-ia-^ : misc_difference 

(B) fltfil : *« (18, 

(D)Ufe©ft$g: /S= "N(±G*fcttAT?*«" 

(xi)SS^J : ge?!j#-^34 : 
TAItAANGGNT CNCTNTGNTA 20 

(2)02?lJ#^35©ff IS : 

(A)SS : 20Jg£# 

(C) ^©tSt : -*St 

(D) htfPS?- : iStiltt 

(ii)ig^J©@© : cDXA 

(ix}E?U©# Si : 

(A) #^-$-^^*ia-^' : misc_difference 
CB)#S4fc« : ttft (3. 

(D)fls©fi| fg : "NtiGSfcttA-C**- 

(ix)Be?ljO#S( : 

(A^^^^IE^ : misc_difference 

(B) #£&© : SSI (6. 

CDXftOlS*: /SB= tt N{*Gi£/c{3A£^i*Tii:/cteC-C£>£" 

amm&m-tm.^ : misc_difference 
<B)#£#g : g& (9, 

CD)«tO«« : u NfiG*/w«Ar-*5" 

Cix)lB^J©#m : 

(A) 4$^£-|g"3~I&-^' : misc_difference 

(B) #£{j£g : ffift (12. 

<D)fl&©flH«: /HB = "N«G*/c«A^/c(iT*/cfiCt?feS" 

(ix)SS^J©#^ : 

(A) #m^a^-s£-^ : misc_difference 

(B) #ft#§ : g& (15, 

(D)flSOM^ : /SB = "NtiGifcttAT**" 

ax)ie?ijGD#m : 
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(A) #m^^-ria-^ : misc_difference 
<B)#ftttK : g& (18. 

TANAANGGNT CNGANTGNTA 20 

(B) s : mm 

<C)«t©» : -#« 

Cii)BeJiJ©aS : cDNA 

Cxi)B3J'I :-EW#36 : 
AAACTGCAGC TGGCGCGCCA TGGCAGGATT TTCTGAT 37 

(2>EWW37©itfl : 
CB)fi : 

cottott : 
aimm&mm cdna 

CA) #?S^r^-ria-^ : misc_difference 

CB) #£te© : SSS (6. ~) 

CDX&Ofif ft : /e= "NttG^fctiAifcttTSfcttC-?**" 

(ix)I2Jij<D4$ « : 

CA) #^«-^^-IS-^ : misc_difference 

CD>fl&<Dtif$S : /SB- "N(iC^fc«Tt'^-5" 

(A) #S££^-rfa-5§- : misc_difference 

(B) #£ftg : g& (12, 

(D)flfe<Dlf ?& : /£ = "N{tC*fcH:T-C*-5" 

Cix)Be3?iJ©## : 

(A)#t&&i£'3lt2-£§- : nisc_difference 

CB) #£ttg : g3& (15, 
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(ix)12JljO#a : 

CA^^^SS^IS-^ : misc_differenee 

(B)#£f£B : mm (18. -) 

<D)^&©ft#: /gfi= "NteCS^fctTT^S- 
ax)!^©^ : 

(A)#®£^-Bfrf : misc_difference 

<B)#£#g : (21, 

ATGACNAANT ANAANTANGA NAA 23 

(2>g25iJ#-Sf 38CDf#?g : 

CB)M : 

aonm&mm ■• cdna 

(ix)BEJ>l©#'# : 

(A) tt&&£-*"£^ : misc.difference 

(B) #^S : 2& CI, 

(ix)B2Ji|©4#g& : 

(A) #^£-£-rS&^ : misc_difference 

(B) #£M : g& (4. 

(ix)gg?i|CD#S& : 

(A) #gi:^^^-BB-^ : misc_difference 

(B) #MI : «m (13, ") 

(D)flfe©1#?g : /f2= "N{iG^fc«A^Ai{iT*feliC-C*.^- 

(ix)BB?l|©#S£ : 

(A) ^^^a-ria-^ : misc_difference 

(B) #&teg : g& (16, 

(DMtfe©tiHB : /ffi= u N{±G£fcttA£^teT;i:fcteCT&3" 

(ix)g2?H©#® : 

(A) ^IS^-S-riG^t : misc_difference 

(B) #«@ : {£& (19, ") 
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NT6NGGCATC ATNGCNGGNA C 21 



<i)SSJIJ©#-fe : 
CB)M : mm 

(.cmom : 

CD) h^Pi?-: nsm 

(ii)KJi]CQ®$B : cDXA 

(ix)Se?iiCD#l& : 

(A "^lEi-^ : misc_difference 

CB)#$^S : B» (6, "> ■ 

CD>f|fcCE>1f?tR : /ia= "NtiG*fcttAT*5" 

(ix)B23ni©#$t : 

CA) #^$-^'f"Sa# : misc_difference 
(B)f4tS : g& (9, 

(A^&^-Ii^'ia-^ : misc_difference 
CB>#«EM:fl*.(15. 

(A) 4$tt£r&-g~Sa# : misc_difference 

(B) #£&g : ®& (18. 

Cix)gS^J©#M : 

(A)i|#gfc^^^-ia-^ : misc.difference 

CB) #«Etttt : B&C21, ") 

Cxi)gE?U : KWMSQ : 
GTCATNTCNT GCCANACNAA NTC 23 
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a is & 3C 



Esherichia coli DH5 a -pGLl tl/c30£S^ : 

NCI MB 40652 



□ i^^wte - .... ' . 

nr. gSfcteJ:tf3fca 

Cfl[>HI»*»eaS«, JbfS I T«j9% *tl 1994^6^ 20 B 

IV. 35&<Pfcfe<Pfit?R<P%ft 



«5r : rfV'JXB x-f-2 L7-*7-{ $fcttVSJ9ft®»S 
7ft- r?4r 23 Bjt : 1994^6^30 5 



7. HC«->T5MtOfc 



1 *M6.4C«**aja$*ifc»'&, ^^Bf=t«ais$i6^^oitfeto* 
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Fig. 5. Zfa — 72&mi^tt&l^T V^^fe >X^|fl^Gracilaria lemaneiformis 
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FIGURE 8 



MFSTLAFVAP SALGASTFVG AEVRSNVRIH SAFPAVHTAT RKTNRLNVSM TALSDKQTAT AGSTDNPDGI 

DYKTYDYVGV WGFSPLSNTN WFAAGSSTPG GITDWTATHN VNFDRIDNPS ITVQHPVQVQ VTSYNNNSYR 

VRFNPDGPIR DVTRGPILKQ QLDWIRTQEL SEGCDPGMTF TSEGFLTFET KDLSVI IYGN FK7RVTRKSD 

GKVIMENDEV GTASSGNKCR GLMFVDRLYG NAIASVN KWF RNPAVKOEGF YGAGEVNCK Y QDTYILERTG 

IAMTNYNYDN LNYNQWDLRP PHHDGALNPO YYIPMYYAAP WLIVNGCAGT SEQYSYGWFM DNVSQSYMNT 

GDTTWNSGQE DLAYNGAQYG PFDQHFVYGA GGGMECVVTA FSLLQGKEFE NQVLNKRSVM PPKYVFGFFQ 

GVFGTSSLLR AHMPAGENNI SVEEIVEGYQ NNNFPFEGLA VDVDMQDNLR yFTTKGFFWT ANRVGTGGDP 

MBMFEWAH D KGLVCQTNI TCFLRNDNEG ODYEVNOTLR ER OLYTKNDS LTGTDFGHTD OGPSOAYIGH 

LDYGGGVECD ALFPDWGRPO VAEWWGNNYK KLFSIGLDFV WQDMTVPAMM PH KIGDDINV KPDGNWPNAD 

DPSNGQYNWK TYHP OVLVTO HRYENH6REP MYTQRN IHAY TLCESTRKEG IVENADTLTK FRRSYIISRG 

GYIGNQHFGG MWVGDNSTTS NYIQMMIANN INMNHSCIPL VGSDIGGFTS YDNENQRTPC TGDLHV RYVD 

AGCJLLPWFRN HYDRWIESKD HGKDYQELYM YPNEMDTLRK FVEFR YRWOE VLYTAHYONA AFGKPT TKAA 

SHYNNDSNVR RAQNDHFLLG GHDGYRILCA PVVWENSTER ELYLPVLTOW Y KFGPD FDTK~PL EGAM N6G0 

R1YNYPVPQS ESPIFVREGA ILPTRYTLN6 ENKSLNTYTD EDPLVFEVFP LGNNRAOGMC YLDDGGVTTN 

AEDMGKFSVY K VAAEODGGT ETITFTNDCY EYVFGG PFYV RVRGAQSPSN IHVSSGAGSQ DMKVSSATSR 
AALFNDGEKG DFWVDOETDS LWLKLPNVVL PDAVI TTT 
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FIGURE 14 
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1 AGACAGG7GC GTTTTTGTTT ATTCTATTCT G7GCGGCAGA TATGCACTCA CAAGAAACAA 
61 ATTGTACAAA TATTTCTAAT TACAGTTGTA GGTGCAGTTG AAAATCCGGT CGCACAAAGA 
121 TCATTGATGC ACAAAGATGA TAACGCCTGA TTAGTACTCA AGGTTTAATT GGGTATGTGT 
181 GCGACCTCTC TTTGGCTAGC ATTACCTGAT TGGTTACAAC TGCAAATACT GCGGCAGCAA 
241 T6AGGAATGA AGTCAGCATC GATAGCTCGG CCTCATAAAA ATTGATTTCA ATTTTATATT 
301 CCCAGTTTTA ATCTCGAATC CTATATAATG GCCATGGTTC CCTCCTCGCC TCTTCATTCT 
361 CCTCCATCAC TCCAGCTCAG TCATCCCTCA ACTTGGCCTC CTCTGATATC 77CCGAACAA 
421 AACATCTTGT CCAATCTTTT TTTGAGC7AG ATCTCATTAT ACCTCCGTCA TGGCAGGATT 
481 TTGTGATGGT eTCAACTTTT- GCAAAGCAGA AGACTACTAC AGTGTTGCGC TAGACTGGAA " 
541 GGGCCCTCAA AAAATCATTG GAGTAGACAC TACTCCTCCA AAGAGCACCA AGTTCCCCAA 
601 AAACTGGCAT GGAGTGAACT TGAGATTCGA TGAT6G6ACT TTAGGTGTGG TTCAGTTCAT 
661 TAGGCCGTGC GTTTGGAGGG TTAGATACGA CCCTGGTTTC AAGACCTCTG ACGAGTA7GG 
721 TGATGAGAAT A CGTGAGTTA CCCCATATGT CATTATTGGT AGCGAAAAAC ATATSCTAAT 
781 CAAC7AACGA GGCATATA6 G AGGACAATTG TGCAAGATTA TATGAGTACT CTGAGTAATA 
841 AATTGGATAC TTATAGAGGT CTTACGTGGG AAACCAAGTG TGAGGA7TCG GGAGATTTCT 
901 TTACCTTCTC AGTAAGTGCC A6TACTGCTA TAGCTCC6CT ATATATATAA CACCACTAAC 
961 TAACTGCCCT AAA7AG TCCA AGG7CACCGC CG77GAAAAA 7CCGAGCGGA CCCGCAACAA 
1021 GG7CGGCGA7 GGCCTCAGAA 77CACC7A7G GAAAAGCCC7 77CCGCA7CC AAG7AG7GCG 
1081 CACC77GACC CC777GAAGG A7CCT7ACCC CA77CCAAA7 G7AGCCGCAG CCGAAGCCCG 
1141 7G7G7CCGAC AAGG7C677T GGCAAACG7C TCCCAAGACA 77CAGAAAGA ACC7GCA7CC 
1201 GCAACACAAS A7GC7AAAGG A7ACAG77C7 7GACA77G7C AAACC7GGAC A7GGCGAG7A 
1261 7G7GGGG7GG GGAGAGA7GG GAGG7A7CCA G777A76AAG GAGCCAACA7 7CA7GAAC7A 
1321 7T77AG7AAG CCCCGAAGAG G7 TCC77A7A AA77C77GG7 GGTCA777TT AC7AACCCAG 
1381 TGTAGAC7TC GACAA7A7GC AA7ACCAGCA AG7C7A76CC CAAGG7GC7C 7CGAT7C7CG 
1441 CGAGCCACTG 7AAG7ACCG7 CC7 G7GGCAC GAC77AACCC AA7AAC7AA7 C777CAACAA 
1501 £G7ACCAC7C GGA7CCC77C 7A7C77GATG 7GAAC7CCAA CCCGGAGCAC AAGAA7A7CA 
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FIGURE 14 ?j5jt,3 

3561 CGGCAACCTT TATCGATAAC TACTCTCAAA TTGCCATCGA CTTTGGAAAG ACCAACTCAG 
• 1621 GCTACATCAA GC7GGGAACC AGGTATGGTG GTATCGATTG TTACGGTATC AG7GCGGATA 
1681 CGG7CCCGGA AATTGTACGA CTTTATACAG GTCTTGTTGG ACGTTCAAAG TTGAAGCCCA 
1741 GATATATTCT CGGGGCCCAT CAAGCCT GTA AGTCCTTCCC CTCA7GA6TG ATTTATCAGA 
1801 CTTGCATAAT AAACTAACCT CGTTTTCAAA G GTTATGGAT ACCAACAGGA AAGTGACTTG 
1861 TATTCTGTGG TCCAGCAGTA CCGTGACTGT AAATTTCCAC TTGACGGGAT TCACGTCGAT 
1921 GTCGATGTTC A GGTAAATGG CCATGGTATC ATTGAAGCTT TGAGAAATGT TCTAACTGTG 
1981 TTTATAACAT TCCTAG GACG GCTTCAGAAC TTTCACCACC AACCCACACA CTTTCCCTAA 
2041 CCCCAAAGAG ATGTTTACTA ACTT6AGGAA TAATGGAATC AAGTGCTCCA CCAATATCAC 
2101 TCCTGTTATC AGCATTAACA ACAGAGAGGG TGGATACAGT ACCCTCCTTG AGGGAGTTGA 
2161 CAAAAAATAC TTTATC ATGG ACGACAGA7A TACCGAGGGA ACAAGTGGGA ATGCGAAGGA 
2221 TGTTCGGTAC ATGTACTACG GTGGTGGTAA TAAGGTTGAG GTCGATCCTA ATGATGTTAA 
2281 TGGTCGGCCA GACTTTAAAG ACAACT AGTA AGTTGTTTAT TTGACTACGA TAGGTAACCC 
2341 GTAAGCGGCA TTAACATATT TGTAG TGACT 7CCCCGCGAA CTTCAACAGC AAACAATACC 
2401 CCTATCATGG TGGTG7GAGC 7ACGGTTATG GGAACGG7AG TGTAAGTGAC GATATCTCAC 
2461 CAACATAATG AAATTTATAA GGACTAACTA GACACAAAAA TTT6TA6 6CA GGI I I I IACC 
2521 CGGACCTCAA CAGAAAGGAG GTTCGTATCT GGTGGGGAAT GCAGTACAAG TATCTCTTCG 
2581 A7ATGGGACT GGAA777G7G 7GGCAAGACA 7GAC7ACCCC AGCAA7CCAC ACA7CA7ATG 
2641 GAGACA7GAA AGGG77GCCC ACCCGTC7AC 7CGTCACC7C AGAC7CCGTC ACCAA7GCC7 
2701 C7GAGAAAAA GC7CGCAA77 GAAAC77GGG C7C7C7AC7C C7ACAA7C7C CACAAAGCAA 
2761 C77GGCA7GG 7C7TAG7C67 C7CGAATCTC G7AAGAACAA ACGAAACTTC ATCCTCGGGC 
2821 G7GGAAG77A 7GCCGGAGCC 7A7CG77T7G C7GG7C7C7G GAC7GGG6A7 AA7GCAAG7A 
2881 AC7GGGAA77 CTGGAAGATA 7CGG7CTCTC AAG77C777C 7CTGGGCCTC AA7GG7G7G7 
2941 GCA7CGCGGG G7C7GA7ACG GG7GG1T77G AACCC7ACCG 7GA7GCAAA7 GGGG7CGAGG 
3001 AGAAA7AC7G 7AGCCCAGAG C7AC7CA7CA GG7GG7A7AC 7GG77CA77C C7C77GCCG7 
3061 GGC7CAGGAA CCA77A7G7C AAAAA6GACA 6GAAA7GG77 CCA GG7AATC TATCCTT7CT 
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FIGURE 14 

3121 TATCTTT6AA GCATT6AAG A TACTAAGATA TAATCTAG 6A ACCATACTCG TACCCCAAGC 
3181 ATCTTGAAAC CCATCCAQAA CTCGCAGACC AAGCATGGCT CTATAAATCC GTTTTGGAGA 
3241 TCTGTAGGTA CTATGTGGAG CTTAGATACT CCCTCATCCA ACTACTTTAC GACTGCATGT 
3301 TTCAAAACGT AGTCGACGGT ATGCCAATCA CCAGATCTAT GGTATGTATT CTACCCTAGG 
3361 CTTCCAGAGC AACATATGCT AACCAATTGA ACCTGGGTTT CTAG CTCTTG ACCGATACTG 
3421 AGGATACCAC CTTCTTCAAC GAGAGCCAAA AGTTCCTCGA CAACCAATAT ATGGCTGGTG 
3481 ACGACATTCT TGTTGCACCC ATCCTCCACA GTCGCAAAGA AATTCCAGGC GAAAACAGAG 
3541 ATGTCTATCT CCCTCTTTAC CACACCTGGT ACCCCTCAAA TTTGAGACCA TGGGACGATC 
3601 AAGGAGTC6C TTTGGGGAAT CCTGTCGAAG GTGGTAGTGT CATCAATTAT ACTGCTAGGA 
3661 TTGTTGCACC CGAGGATTAT AATCTCTTCC ACAGCGTGGT ACCAGTCTAC GTTAGAGAGG 
" 3721 GTAAGCAGTA AAATAATGTC TTECf AGTTT CAAATACA-TT TAGCTAGTAG CTAACGfTAT 
3781 GAACCTACA6 GTGCCATCAT CCCGCAAATC GAAGTACGCC AATGGACTGG CCAGGGGGGA 
3841 GCCAACCGCA TCAAGTTCAA CATCTACCCT GGAAAGGATA A GGTAAAATT CAATGATCAC 
3901 CCTGCATr.TA TTCCATCGrT 68TTTTCTTT ACCCTTACTG ACTTCATTCC TCAAAATACA 
3961 GGAGTACTGT ACCTATCTTG ATGATGGTGT TAGCCGTGAT AGTGCGCCGG AAGACCTCCC 
4021 ACAGTACAAA GAGACCCACG AACAG7CGAA G6TTGAAGGC GCGGAAATCG CAAAGCAGAT 
4081 TGGAAAGAAG ACGGGTTACA ACATCTCAGG AACCGACCCA GAAGCAAAGG GTTATCACCG 
4141 CAAAGTTGCT GTCACACA AG TAATACCGCC CTTGACTTGT ATCACTTCCT GACATCATGC 
4201 TAATATTTCT CTGTTTACCT CAAAGAC6TT. AAAAGACAAG ACGCGTACTG TCACTATTGA 
4261 GCCAAAACAC AATGGATACG ACCC7TCCAA AGAGGTGGGT GATTATTATA CCATCATTCT 
4321 TTGGTACGCA CCAGGTTTCG ATGGCAGCAT CGTCGATGTG AGCAAGACGA CTGTGAATGT 
4381 TGAGGGTGGG GTGGAGCACC AAGTTTATAA GAACTCCGAT TTACATACGG TTGTTATCGA 
4441 CGTGAAGGAG GTGATCGGTA CCACAAAGAG CGTCAAGATC ACATGTACTG CCGCT7>WGG 
4501 TCTTTTCTTG GGGGCGGGAG GCGAGACCTT CGAAATGTAT ACGGGAGTGG TAACTCCGGG 
4561 AAAATGGTGA TATGGGGGAT CAAGTTGGAG GGGAATCTGT TTATTTCTTT ATTTCTTTAT 
4621 TTACTGGATT GGAAAATAGG GAGCACAGTT CTGACTGGAT TGGTTTGATT GTTGGCCTCT 
4681 ACGGGTTCTC TTTACTTTGT CTGGAAATCC AATTTATTGT TATGCG 
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FIGURE 15 
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1 ATGCAGGCAA CGACAGGCGT TTTTTGTTTT ATCCGCAGAG GTGCAGCAGC AGGAAACAAA 

61 CCATACAAAC ATTCCTTGAC GCGGTTTTAG GTGCAGTTAA GGCCCGGGCG CACCAAGAAC 

121 AT7GATGTAC TTGGTCTAAA AAAGATCATA A7ACCCGATT A6TGTTCATG GTTTGATTGG 

181 GTCTAAGTAC AA6TTTTACA GAGTTCAGCT TAGTTCATTG TTCGAAACTA CCAATATCAC 

241 ACCTATGCCT GCTGGCATTG ATAGCTCGGC TTGTGAAAGC TGATTACAAT CTTACATTTC 

301 TGATTTAATA TCGGACTGAT CTATATATAA GGGTCATCAT TTCCTCTCCG CCTTTTGGTT 

361 CTCTTTCATC ACCCCAGCCC AATCATCACC GTTGGCCTTT ACTTCTCTCT TCCGTTGATA 

421 TTTTCTCGAC AAAACATCTT GTCCACTGTT' AGGCTAGCTC CCAGAATTAT CCCTCCAACA 

481 TGGCAGGATT ATCCGACCCT CTCAATTTCT GCAAAGCAGA GGACTACTAC GCTGCTGCCA 

541 AAGGCTGGAG TGGCCCTCAG AAGATCATTC GCTATGACCA GACCCCTCCT CAGGGTACAA 

601 AAGATCCGAA AAGCTGGCAT GCGGTAAACC TTCCTTTCGA TGACGGGACT ATGTGTGTAG 

661 TGCAATTCGT CAGACCCTGT GTTTGGAGGG TTAGATATGA CCCCAGTGTC AAGACTTCTG 

721 ATGAGTACGG CGATGAGAAT AC GTGGGTCG CCCAGTCAAT TAACTATGCC GCTAGTGATT 

781 ATGGAAAGCT TCTGCTAACC 6ATCAAT6A6 GCAT6TAG GA GGACTATTGT ACAAGACTAC 

841 ATGACTACTC TGGTTGGAAA CTTGGACATT TTCAGAGGTC TTACGTGGGT TTCTACGTTG 

901 GAGGATTCGG GCGAGTACTA CACCTTCAAG GCAAGCCTCA GTGTTATATC TCGAATATAT 

961 TATATATCAC AACAAACTAA CTAGTCATAC A6T CCGAAGT CACTGCCGTG GAC6AAACCG 

1021 AACGGACTCG AAACAAGGTC GGCGAC6GCC TCAAGATTTA CCTATGGAAA AATCCCTTTC 

1081 GCATCCAGGT AGTGCGTCTC TTGACCCCCC TGGTGGACCC TTTCCCCATT CCCAACGTAG 

1141 CCAATGCCAC AGCCCGTGTG GCCGACAAGG T7GTTTGGCA GACGTCCCCG AAGACGTTCA 

1201 GGAAAAACTT GCATCCGCAG CATAAGATGT TGAAGGATAC AGTTCTTGAT ATTATCAAGC 

3261 CGGGGCACGG AGAGTATGTG GGTTGGGGAG AGATGGGAGG CATCGAGTTT ATGAAGGAGC 

1321 CAACATTCAT GAATTATTTC AGTAAGCTCT 7GAAAGATTT CCTA7CTCTT GACGGTCGTT 

1381 TTTGCTAAGG AAACT6TA6 A CTTTGACAAT ATGCAATATC AGCAGGTCTA TGCACAAGGC 

1441 GCTCTTGATA 6TCGT6AGCC ET TGTAAGTA ACGTCCTGTG ACAT6TCATG ATTftCAGTAA 

1501 CTGATCGTTC AATAAG GTAT CACTCTGATC CCTTCTATCT CGACGT6AAC TCCAACCCAG 
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FIGURE 15 3 

1S61 AGCACAAGAA CATTACGGCA ACCTTTATCG ATAACTACTC. TCAGATTGCC ATCGACTTTG 
1621 GGAAGACCAA C7CAGGCTAC ATCAAGCTGG GTACCAGGTA TGGCGGTATC GATTGTTACG 
1681 GTATCAGCGC GGATACGGTC CCGGAGATTG TGCGACTTTA TACTGGACTT GTTGGGCGTT 
1741 CGAABTTGAA GCCCAGGTAT ATTCTCGGAG CCCACCAAGC T TGTAAGCCC GCCCCCTTTA 
1801 CGATSCATTT ATTAGGGGTC CACAGACTAA ACTTGTTCCA AAG GTTATGG ATACCAGCAG 
1861 GAAASTGACT TGCATGCTGT TGTTCAGCAG TACCGTGACA CCAAGTTTCC GCTTGATGGG 
1921 TTGCATGTCG ATGTCGACTT TCAG GTAAAT GGCCCAGGTA TCGTTGAA6C TTTGGAGAAT 
1981 GCTAATTGTG CTCGTAAAAC TTTAAG GACA ATTTCAGAAC GTTTACCACT AACCCGATTA 
2041 CGTTCCCTAA TCCCAAAGAA ATGTTTACCA A7CTAAGGAA CAATGGAATC AAGTGTTCCA 
2101 CCAACATCAC CCCTGTTATC AGTATCAGAG ATCGCCCGAA TGGGTACAGT ACCCTCAATG 
2161 AGGGATATGA TAAAAAGTAC TTC ATCATGG A7GAC AGATA TACCGAGGGG ACAAGTGGGG 
2221 ACCCGCAAAA TGTTCGATAC TCTTTTTACG GCGGTGGGAA CCCGGTTGAG GTTAACCCTA 
2281 ATGATGTTTG GGCTCGGCCA GACTTTGGAG ACAATT AGTA AGTTAC7CAA TAGGCTACTT 
2341 GAGATATTCT GTAGGTGGCA TTAACACGAC TATAG T6ACT TCCCTACGAA CTTCAACTGC 
2401 AAAGACTACC CCTATCATGG T6GTGTGAGT TACGGATATG GGAATGGCAC TGTAAGTGAT 
2461 AATAAGTCAT AAATACAACG TAATTCATGG AGACTAATCA GT66TAAATG AATTTTAG CC 
2521 AGGTTACTAC CCTGACCTTA ACAGAGAGGA GGTTCGTATC TG6TGGGGAT TGCAGTACGA 
2581 GTATCTCTTC AATATGGGAC TAGAGTTTGT A7GGCAAGAT ATGACAACCC CAGCGATCCA 
2641 TTCATCATAT GGAGACATGA AA6GGTTGCC CACCCGTCTG CTCGTCACCG CCGACTCAGT 
2701 TACCAATGCC TCTGAGAAAA A6CTCGCAAT TGAAA6TTGG GCTCTTTACT CCTACAACCT 
2761 CCATAAAGCA ACCTTCCACG GTCTTGGTCG TCTT6AGTCT C6TAAGAACA AACGTAACTT 
2821 CATCCTCGGA CGTGGTAGTT ACGCCGGTGC CTATCGTTTT GCTGGTCTCT GGACTGGAGA 
2881 TAACGCAAGT ACGTGGGAAT TCTGGAA6AT TTCGGTCTCC CAAGTTCTTT CTCTAGGTCT 
2941 CAATGGTGTG TGTATAGCGG GGTCTGATAC GGGTGGTTTT 6AGCCCGCAC GTACTGAGAT 
3001 TGGGGAGGAG AAATATTGCA GTCCGGAGCT ACTCATCAGG TGGTATACTG GATCATTCCT 
3061 TTTGCCATGG CTTAGAAACC ACTACGTCAA GAAGGACAGG AAATGGTTCC AG GTAATATA 
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FIGURE 15 £ 

3] 21 CTCTTTCTGG TCTCTGAGTA TCGAASACGC TAAGACAATA TAG GAACCAT ACGCGTACCC 
3181 CAAGCATCTT GAAACCCATC CAGAGCTCGC AGATCAAGCA TGGCTTTACA AATCTGTTCT 
3241 AGAAATTTGC AGATACTGGG TAGAGCTAAG ATATTCCCTC ATCCAGCTCC TTTACGACTG 
3301 CATGTTCCAA AACGTGGTCG ATGGTATGCC ACTTGCCAGA TCTAT GGTAT GCATTTTATC 
3361 CGTCTCCTTT C ACGATAATG CACCAGTCTA ACCGAATTTT CTTTTAG CTC TTGACCGATA 
3421 CTGAGGATAC GACCTTCTTC AATGAGAGCC AAAAGTTCCT CGATAACCAA TATATGGCTG 
3481 GTGACGACAT CCTTGTAGCA CCCATCCTCC ACAGCCGTAA CGAGGTTCCG GGAGAGAACA 
3541 GAGATGTCTA TCTCCCTCTA TTCCACACCT GGTACCCCTC AAACTTGAGA CCGTGGGACG 
3601 ATCAGGGAGT CGCTTTAGGG AATCCTGTCG AAGGTGGCAG CGTTATCAAC TACACTGCCA 
3661 GGATTGTTGC CCCAGAGGAT TATAATGTCT TCCACAACGT GGTGCCGGTC TACATCAGAG 
3 721 AGGGTAAGCG ATGGAATAAT TTCTTGCAAG TTCCAGATAC AAGTGGTTAC TGACACCTTA 
3781 AACCAGGTGC CATCATTCCG CAAATTCAGG TACGCCAGTG GATTGGCGAA GGAGGGCCTA 
3841 ATCCCATCAA GTTCAATATC TACCCTGGAA AGGACAA GGT ATATTCTCCA TGACTATCGC 
3901 GCATTTATTC TTTCTCTACT C6CACTAACT TCATCTGAAT ATAG GAGTAT GTGACGTACC 
3961 TTGATGATGG TGTTAGCC6C GATAGTGCAC CAGATGACC7 CCCGCAGTAC CGCGAGGCCT 
4021 ATGAGCAAGC GAAGGTCGAA GGCAAAGACG TCCAGAAGCA ACTTGCGGTC ATTCAAGGGA 
4081 ATAAGACTAA TGACTTCTCC GCCTCC6GGA TTGATAAGGA 6GCAAAGGGT TATCACCGCA 
4141 AAGTTTCTAT CAAACAG GTA CATGATTTCA TCTTCCTTTT TTCGCAGTCA CTATTATATC 
4201 ATCCTAACAT TGCTTCTCTT ATTTAAAAG G AGTCAAAAGA CAAGACCCGT ACTGTCACCA 
4261 TTGAGCCAAA ACACAACGGA TACGACCCCT CTAAGGAAGT TGGTAATTAT TATACCATCA 
4321 TTCTTTGGTA CGCACCGGGC TTTGACGGCA GCATCGTCGA TGTGAGCCAG GCGACCGTGA 
4381 ACATCGAGGG CGGGGTGGAA TGCGAAATTT TCAAGAACAC CGGCTTGCAT ACGGTTGTAG 
4441 TCAACGTGAA AGAGGTGATC GGTACCACAA AGTCCGTCAA GATCACTTGC ACTACCGCTT 
4501 /WAGCTCTTT TATGAGGGGT ATATGGGAGT GGCAGCTCAG AAATTTGGGA AGCTTCTGGG 
4561 TATTCCTTTT GTTTATTTAC TTATTTATTG AATCGACCAA TACGGGTGGG ATTCTCTCTG 
4621 GTTTTTGT6A GGCTATGTTT TACTTGGTCT GAAAATCAAA TTCGTTCTCA 



It 



( 155 ) §i¥9 - 5 0 5 9 8 8 

c m 1 6 ] 

FIGURE 16 



HC - MAGFSDPLNFCKAEOYYSVAL0WKGPQKI1GVDTTPPKSTKFPKNWHGVN -50 

•••••••••• * • m • m w » « « a » , » , « 

• • * • • • • * • ., . » v _ „ v i 

MV - MAGLSDPLNFCKAEDYYAAAKGWSGPQKIIRYDQTPPQGTKDPKSWHAVN -50 

MC - LRFDDGTLGVVQFIRPCVWRVRYOPGFKTSDEYGDENTRTIYQDYHSTLS -100 



MV - LPF0DGTMCVVQFVRPCVWRVRY0PSVKTSDEYGDENTRT1YQDYMTTLV -100 

MC - NKLDTYRGLTWETKCEDSGOFFTFSSKVTAVEKSERTRNKVGDGLRIHLW -150 

MV - GNLDIFRGLTWVSTLEGSGEYYTFKSEVTAVDETERTRNKVGDGLKIYIU -150 

MC - KSPFRIQVVRTLTPLKDPYPIPNVAMEARVSDKVVWQ7SPKTFRKNLHP -200 



MV - KNPFRIQVVRLLTPLVDPFPIPNVANATARVADKVVWQTSPKTFRKNLHP -200 

MC - QHKKLKDTVLDIVKPGHGEYVGWGEMGGIQFHKEPTFMNYFHFDNMQYQQ -250 



MV - QHKMLKDTVLDIIKPGHGEYVGWGEMGGIEFHKEPTFMNYFHFDNMQYQQ -250 

MC - VYAQGALDSREPLYHSDPFYLDVHSHPEHKNITATFIDNYSQIAIDFGKT -300 



MV - WAQGALDSREPLVHSDPFYLOVNSNPEHKUITATFIDNYSQIAIDFGKT -300 

MC - NSGYIKLGTRYGG1DCYGISAD7VPEIVRLYTGLVGRSKUCPRYILGAHQ -350 



MV - NSGYIKLGTRYGGIDCYGISAD7VPEIVRLYTGLVGRSKIKPRYILGAHQ -350 

MC ACYGYQQESDLYSVVQQYRDCKFPL0GIHVDVDVQDGFR7FTTNPHTFPN -400 
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MV - PKEHFTNLRNMGIKCSTNITPVIS1RDRPNGYSTLNEGYDKKYFIMD0RY -450 

MC - TEGTSGNAKDVRYMYYGGGNKVEVDPNOVNGRPDFKDNYDFPANFNSKqv -500 



MV - TEGTSGDPQNVRYSFYGGGNPVEVHPNDVWARPDFGDNYDFPTNFNCKOY -500 

MC - PYHGGVSYGYGNGSAGFYPDLNRKEVRrWWGMQYKYLFDMGLEFVWQDMT -550 



MV - PYHG6VSYGYGMGTPGYYPDLNREEVRIWWGLQYEYLFNHGLEFVWQDMT -550 

MC - TPAIHTSYGDMKGLPTRLLVTSDSVTNASEKKLAIETWALYSYNLHKATW -600 



MV 
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MC - HGLSRLESRKNKRNFILGRGSYAGAYRFAGLWTGDNASNWEFWKISVSqV -550 



MV - HGLGRLESRKNKRNFILGRGSYAGAYRFAGLWTGDNASTWEFWKISVSqV -550 

MC - LSLGLNGVCIAGSDTGGFEPYRDANGVEEKYCSPELIIRWYTGSFLLPWL -700 



MV - LSLGLNGVC I AGSDTGGFEPAR-TEIGEEKYCSPEL L I RWYTGS FLLPWL -599 

MC - RMYVKKDRKWFQEPYSYPKHLETHPELADQAWLYKSVLEICRYYVELRY -750 

MV - RNHYVKKDRKWFQEPYAYPKHLETHPELADQAWLYKSVLEICRYWVELRY -749 

MC - SLIQLLYDCHFQNVVDGMPITRSMLLTDTEOTTFFNESQKFLDNQYHAGD -800 
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MV - SLIQLLYDCMFQNVVDGHPLARSHLLTDTEDTTFFNESQKFLDNQYHAGD -799 

MC - DILVAPILHSRKEIPGENRDVYLPLYHTWYPSNLRPWDDQGVALGNPVEG -850 

MV - DILVAPILHSRNEVPGENRDVYLPLFHTWYPSNLRPWDDQGVALGNPVEG -849 
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MC - KFNIYPGKDKEYCTYLDDSVSRDSAPEDLPQYKETHEQSKVEGAEIAKQI -950 



MV - KFNI YPGKDKEYVTYLDDGVSRDSAPDDLPQYREAYEQAKVE6KDVQKQ L -949 
MC - G KKTG YN I SGTD P EAJCG YHRKVAVTQTSKDKTRT VT I EPKHN G Y D -995 



MV - AVIQGNKTNDFSASGIDKEAKGYHRKVSIKQESKDKTRTVTIEPKHNGYD -999 

MC - PSKEVGDYYTIILWYAPGFDGSIVDVSKTTVNVEGGVEHQVYKNSOLHTV -1045 



MV - PSKEVGNYYT1ILWYAP6F0GSIVDVSQATVNIEGGVECEIFKNTGLHTV -1049 

MC - VIOVKEVIGTTKSVKITCTAA -1066 



MV 



- VVNVKEVIGTTKSVK ITCTTA -1070 
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FIGURE 17 

HAGFSDPLNF CK AEDVYSVA LDWK GPOKT I GVDTTPPKST KFPKNWHGVN LRFDDGTLGV VQFIRPCVWR 
VRYDPGFKTS DEYGDENTRT IVQDVMSTLS NKLDTYRGLT WETKCEDSGD FFTFSSKVTA VEKSERTRNK 
VGDGLRIHLW KSPFRIOVVR TLTPLKDPYP I PNVAAAEAR VSOKVVtfOTS PKTFRKNLHP OHKMLKDTVL 
PIVKPGHGEY VGWGEMGGIP FMKEPTFMNY FNFPN HQYOO VYA0GA1 DSR EPLYHSDPFY LDVNSNPFHK 
NUATFIDNY SQIAIDFGKT NSGYI KLGTR YGGIOCYGIS AOTVPETVRL YTGt VGRSK I K PRYI LGAHQ 
ACYGYOQESD LYSVVOOYRD C KFPI DGTHV DVDVQDGFRT FTTNPHTFPN PKEMFTNLRN NGI KCSTNTT 
PVISINNRFG GYSTUFfiVn KKYFTMnnRY TEGTSGNAKD VRYMYYGGGN KVEVDPNDVN GRPDFKDNYD 
FPANFNSKQY PYHGGVSYGY GNGSAGFYPD LNRKEVRIWW GHQYKYLFDM GLEFVWQDHT TPAIHTSYGD 
MKGLPTRLLY TSDSVTNAS E KKLAIETWAL YSYNLHKATW HGLSRLESRK NKRNF1LGRG. SYAGAYRFAG 
LHT6DNASNW EFWKISVSQV LSLGLNGVCI AGSOTGGFEP YRDANGVEEK YCSPELLIRW YTGSFLLPWL 
RNHYVKKDRK WFQEPYSYPK HLETHPELAD QAWLYKSVLE" ICRYYVELRY SLTQLLYDCM FQNVVDGMPI 
TRSHLLTDTE DTTFFNESQK FLDNQYMAGO DILVAPILHS R KEIPGFNRD VYLPLYHTWY PSNLRPWDnn 
GVALGNPVEG GSVTNYTA RI VAPEDYNLFH SWPVYVREG AIIPOIEVR Q WTGQGGANRI KFNIYPGKDK 
EYCTYLDDGV SRDSAPEDLP QYKETHEQSK VEGAEIAKQI GKKTGYNISG TDPEAKGYHR KVAVTQTSKD 
KTRTVTIEPK HNGYDPSK EV GDYYTI ILWY APGFOGSTVD VSK TTVNVFG GVEHQVYKNS DLHTVVIDVK 
EVIGTTKSVK ITCTAA 
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FIGURE 18 

MAGLSDPLMF R1CAEDYYAAA KGWSGPQKII RYDQTPPQGT KDPK SWHAVN LPFDD GTMCV VQFVRPCVWR 
VRYPPSVK TS DEYGDENTRT iVQChYHTTl V GNLDTFRGI T WVSTLEDSGE YYTFKSEVTA VDETERTRNK 
VGDGLKIYLW KNPFRIQVVR LLTPLVDPFP I PNVANATAR VAOKVVWQTS PKTFRKNLHP QHKMLKDTVL 
DIIKPGHGEY VGMGEMGGIE FM KEPTFMNY FNFDNMOYOO VYAQGAt DSR EPLYHSDPFY I D VMSNPEHK 
NITATFIDNY SQIAIDFGKT NSGYIKLGTR YGGIDCYGIS ADTVPEIVRL YTGLVGRSKL KPRYI LGAHQ 
ACYGYOQESD LHAVVOOYRD TKFPLDGLHV DVOFODNFRT FTTNPITFPN PKEMFTNLRN NGIKCSTNIT 
PVISIRDRPN GYSTLNEGYD KKVFIMODRY TEGTSGDPDN VRYSFYGGGN PVEVNPNDVW ARPDFG DNYD 
FPTNFNCKDY PYHGGVSYGY GNGTPGYYPD LNREEVRIWW GLQYEYLFNH GLEFVWQDHT TPAIHSSYGD 
MKGLPTRLLV TADSVTNASE KKLAIESWAL YSYNLHKATF HGLGRLESRK NKRNFILGRG SYAGAYRFAG 
LWTGDNASTW EFWKISVSQV LSLGLNGVCI AGSOTGGFEP ARTEIGEEKY CSPELLIRWY TGSFLLPWLR 
NHYVKKDRKW FQEPYAYPKH LETHPELADQ AWLYKSVLEI CRYWVELRYS LIQLLYDCMF QNVVDGMPLA 
RSHLLTDTED TTFFNESQ KF LDNOYMAGDD ILVAPIIHSR NEVP6ENRDV YLPLFHTWYP SNLRP UDDOG 
VALGNPVEGG SVINYTARIV APEDYNLFHN VVPVYIREGA IIPQIQVRQW IGEGGPNPIK FNIYPGKDKE 
YVTYLODGVS RDSAPDDLPQ YREAYEQAKV EGKDVQKQLA VIQGNKTNDF SAS6IDKEAK GYHRKVSIKQ 
ESKDKTRTVT IEPKHNGYDP SKEVGNYYTI ILWYAPGFTJG S1VDVSQATV NIEGGVECEI FKNTGLHTVV 
VNVKEVIGTT KSVKITCTTA 
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